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RATIONALE

This LAP introduces a variepy of
important, but rather difficult aspects
of a proof, Most important of thesec is
the indirect proof, for such a proof is
vital to the acceptance of existence and
uniqueness theorems. Such a proof is
presented in wwo forms; the conventional
two colunin form and also in paragraph
form,

Here you will also learn to recog-
nize a characterization theorem. Also,
for the first time, you will be intro-
duced to the use of auxiliary sets as an

important technique.in proofs.



Behavioral Objectiv:s

SELIION 1 &St Cory iy
UL

Bv the completion of the prescribed courte of study, you will be

able tu:

1. Given a set of hypotheses, state « valid conclusion,

2, Given a statement which calls for an indhi i prenfe

a,
b.
c.

Write a supposition for this indivect proof,

Identify a resulting conclusion,

Identify the known fact which is a contradiction to the
conclusion.*

3, Given a statement, determine if it is . statement of rxistence.

uniqueness, existence and uniquengss, or u Chevocterization

statement,

4, Given a relaticnship existing between points, lines, and segments

in a plare; answer true-false, completion or multiple choice type

questions concerning theorems, corollaries and definitions rela-

tive to perpendicularity:

a.

h.

Theorem: In a given plane, through a given point of a line,
there is one and only one line perpendicular to the given
line,

Tha Perpendicular Bisector Theorem.
Corollary: Given a'segment and a line in a plane, if two
points of the line are each equidistant from the end points

of the segment, then the line is the perpendicular bisector
of the segment.

Theorem: Through a given external point there is at least
one line perpendicular to a given line,

Theorem: Through a given extevnal point there is at most
one line perpendicular to a given line.

Corollary: No triangle has two right angles.
Definition of a Right Triangle.

Definition of Equidistant.

5. Given a drawing of a triangle and necessary informatien:

@
0O oo

Determine if it is a right triangle.
Identify the sides which are legs.
[dertify the side which is the hypotenuse,

2



RESQURCES 1

I. Readings:
1. Moise: #1, #2 pp. 1£3-154; #3 pp. 157/-160; #, #5 pp. 161-167.

2. Jurgenser: #1, #2 pp. 87-91, 163-165, 569-570, 575; #3 pp. 104-
106; #4, #5 pp. 132-134, 168,

3. Anderson: #1, #2 pp. 190-193, 219; #3 p:. 194-197, 200-201; #4,
#5 pp. 200-206, :

4. Lewis: #1, #2 pp. 224-229; #3 pp. 255-257; #4-#5 pp. 172-190.

5. Nichols: #1, #2 pp. 82-85; #3 pp. 163-165; #4, #5 pp. 170-171,
128, 132,

II. Problems:

1. Moise: #1, #2 pp, 155-156 ex., 1-4, 7-11; #3 p, 161 ex. 1-7, p,
173 ex. 4; 44, #5 pp, 167-178 ex. 1-3, 7-10.

2. Jdurgensen: #1, #2 pp. 89-90 ex., 7-44, pp. 92-93 ex. 1-16, p.
165 ex. 1-16; #3 pp. 106-107 ex. 1-4; #4, #5 pp. 134-135 ex. 1-
20, pp. 168‘169 ex. 1-12.

3. Anderson: .#1, #2 pp. 193-194 ex. 1-8; #3 p. 198 ex. 1-7, pp.
198-199 ex. 1-4; #4, #5 p. 203 ex. 1-10, p. 204 ex. 3-5, p. 208
ex. 1, 3-€,

4. Lewis: #1, .. ____ 3 #3 p. 258 ex. 1; #4, #5 .

5. Nichols: #1, #2 p. 86 ex. 1; #3 s #4, #5 pp. 128-129 ex.
1-9,
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SELF~EVALUATION T /3
For each of the following pairs of hypotheses, state a conclusion that
follows logically from them,
a) If Jack bought a car, it would use up all his saviugs.

Jack $till has his savings.

b) If the house is white, it has green blinds.

The house has blue blinds.

Assume that the following statements are true.
A11 children eat candy.
Mary Martir is an aaul®,
John Jones does not eut candy.
Nancy Newton eats candy.
Which of tha following is a valid conclusion?
a) Nancy Newton is a child.
b) John Jones is not a child.
c) Mary Martin does not eat candy.
d) None of the above

Assume that you are going to try to prove each statement below by the
indirect method.

a. If a triangle has no two angles roncruent, then it is not isosceles.

1. What is the supposition?

2. ldentify a resulting contradiction,



BESL COPY AVAILABLE
SELF-EVALUATION I (cont')

b. In a plane, there is at most one line perpendicular to a given
Tine at a given point of the line,

1. What is the supposition?

2. Identify a resultiny contradiction.
(Hint: Angle construction postulate)

4, Which of the following does not imply uniqueness:
a) A plane containing three noncollinear points R, S, T.
b) A plane containing a given angle 4DEF.
¢) A piane containing a segment RS and 1ts midpoint,

d) A bisector of a given angle LDEF.

5. For each of the following statements, indicate whether it states
existence, uniqueness, both, or none.

a) If M, N, and P are collinear points, there is exactly one plane
containing all taree points.

b) 1f L is a line and P is a‘point on L, there is at least one line
containing P and perpendicular to L.

¢} If E is a plane, and P is a point on E, there is at most one
line through P and perpendicular to E.

6. Answer true or false:

a) In a given plane, the perpendicular bisector of a segment
is the line which i perpendicular to the segment.

b) "For every two points there is one line that contains
both points” is a statement of uniqueness.

e ———————"

c) "Given a line and a point not on the line, there is
exactly one plane containing both of them," is a state-

ment of uniquene-.s and existence.

d) The perpendicular bisector of a segment, in a plane, is
the set of all points of the plane that are equidistant

from the segment.



SFLF-EVALUATION T (cont')  BEST Copy m
ArBLE
e) Through an extcrnal pofnt there is at nost one line
perpendicular to a given lina,
f) MNo triangle has two right angles,
The longest side of any triangle is called the hypotenuse.

. h) 1In a right triangle the legs are the sides adjacent to
¢ the right angle.

Every segment has exactly one midpoint.

Every angle has exactly one bisector.

existence and uniqueness.

k) If M is between B and C, and A is any point not on 53.
then B is in the interior of LAMC.

Proving that "there is exactly one" means proving both
m} In our development of geometry, S.A.3. is used as a
postulate to prove A.S.A. and S.S.S. as theorems,

n) 1In a plane, there are at most two perpendicuiars to a
line at a point of that line.

7. Given: X, P, Y:”Z are collinear points, X is between M and N and all
points are coplanar:
" Q
From COLUMN B indicate which
reason supports each of the P v
statements in COLUMN A. g < ngl”’,f::‘/; >
v
COLUMI A COLUMN B
a. MX = XN and MY = YN, then 1.. Given a Tine in a plane and a
X is the perpendicular bisec- point on the line, there is
tor of NN, exactly one line in the given
- P plane perpendicular to the line
b. If XZ | MN, then 35_15 not at the given point.
perpendicular to MN,
PN 2. Definition of perpendicular
C. MX = XN and MX | QX, then bisector of a segment.
X is the perpendiuclar bisec-
tor of MN. 3. Perpendicular Bisector Theorem.,
d. If XV é_ﬁﬂ} then MY is not 4, Through a point not on a given
perpendicular to MN, line, there is exactly onc line
- perpendicular to the given line.
e, If XY is the perpendicular
bisector of MN, then PM = PHN. 5. None of these.



BEST COPY AVAILAR,
SELF<EVALUATION I (count')

8. Given the following drawing and information as indicated, match the
ftems in COLUMN B which is the best choice to the statement in COLUMN A,

You may use an answer more than once.

-
¢
M

COLUMN A COLUMN B
a. The hypotenuse of A.D 1, LBDA
b. The hypotenuse of “£'.3 2, AD
c. A leg of aADB 3. AB
d. A leg of aACD 4, LBAD
e. An acute angle, 5. AC

ERIC

Full Tt Provided by ERIC.
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' ADVANCED STHDY 1

1. Assume the following statements are tzuc”

Litmus paper is a paper impregnated with o ehemical which
changes color when in contact with ar wedd or on alkall base.

Acids cause blue litmus paper to turn 1ad.

Alkalis cause red litmus paper to turn blue.

Vinegar causes blue litmus paper to turn red.
Which of the following is a valid conclusion?

(s) Vineger is an alkali.

(b) Vinegar is an acild.

(¢) Vinegar is meither alkaline or acidic.

(d) Vinegar can be either an alkaline or acidic.

(e) None of the above.

2. Assume the following statements are true:

A particle with a negative electric charge is attracted to
the positive side of an electric field.

A particle with a positive electric charge is attracted
to the negative side of an electric field.

* A neutron enters an electric field and is not attracted
to either side.

* Which of the following is a valid conclusion?
(a) The neutron is a positively charged particle.
(b) The neutron is a negatively charged perticle.
(¢) The neutron has no electric charge.

{8} None of the above.




3.

4.

8
ADVANCED STUDY I (cont') mm& Ay,
&

Assume the follcwing statements are true!

A permanent magnet is attracted to iron.

A permanent magnet is not attracted to aluminum.

A pormanent magnet is not attracted to a nall.
Tulch of the following is a valid conclusion?

(a) The neil is made of iron.

(b) The nail is made of aluminum.

(c¢) The nail is not made of iron.

(d) Te nail is not made of aluminunm,

(e) None of these.

If the distance hetween the origin of a light wave and an
observer decreasc¢s rapidly, the observer sees the light at
a higher frequencys.

If the distance between the origin and the observer increases
rapidly the observer sees the light at a lower frequency.

As seen from earth, the light from a distant star is observed
to decrease in frequency and then increase Ia frequency.

Which of the following «is a valid conclusion?
The distance between the earth and the star is:
(a) increasing
(v) deoreasing
(¢) increasing then decreasing
(d) decreasing then increasing

(e) remaining the same



ADVANCED STUDY I (cont') 4‘”/@&

II. Prove that the S.A.S. was the only congruence postuiate we needed,
{, e. prove that the A.S.A. and S.S.§. postulates may be derived
from the‘S.A.S. postulate,

* III. a) Write the contrapositive of the f.1lcwing senvences:
1) If X is not an even integer, then X is an odd integer.
2) If two lines are pérallel, then they dn not inter-ec’,
3) If two angles are supplementary, then the sum of their
measures equals 180.
4) If a triangle is not isosceles, then it is not equilateral.
5) If x2 =9, then x = 3,
6) If two angles are congruent, then their measures are

equal,

b) Prove the following by using an indirect proof to show that
the contrapositive is true: If the square of an integer

is not odd, the integer is not odd.

10
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SECTION II

Behavioral Objectives

b By the completion of the prescribed course of study, you will be
able to:

6. Given an auxiliary set to be introduced in a tigure, justify
its introduction with any of the following:
a, The Line Postulate
b. The Point Plotting Theorem
¢. The Plane and Space Postulate
d. Existence and Uniqueness Theorems
e. The Angle Construction Postulate
T. The Angle Bisector Theorem
g. Theorems of Perpendicularity
7. Given a statement to be proved, complete such a proof as a

direct or indirect proof as required.,

RESOURCES II

[. Readings:
1. Moise: #6, #7 pp. 169-172.
2. Jurgensen: #6, #7 pp. 123-125, 132-135,
3. Anderson: #6, #7 pp. 209-211.
4, Lewis: #6, 47 pp. 172-186.
5. Nichols: #6, #7 pp. 44.57, 82-91.

II. Problems:

1. Moise: #6, #7 p. 156 ex. 5, 6, p. 167 ex. 4-6, pp. 173-174
ex. 1-3, 5-8, -

2. Jurgensen: #6, #7 p., 166 ex. 1-4, p. 577 ex. 25-27, p. 135
ex. 1-18, p. 145 ex. 2.

3. Anderson: #6, #7 p. 194 ex. 9-13, p. 204 ex. 6-8, p. 208
ex. 1-4, p, 208 ex. 2, p. 211 ex. 1-13, pp. 212-213 ex. 1-9,
pp. 218-219 ex, 5-8.

4. Geometry: 46, #7 pp. 230-231 ex. 1-4, p, 233 ex, 1-4, p. 258
ex. 2-6, pp. 176-177 ex. 1-8, pp. 187-189 ex. 2, 3, 9-11, 14.

5. Nichols: +#6, #7 p. 86 ex. 2-3, p. 96 ex. 1-4, 12, 15, p, 165
ex, 1-2, '

11




SEL.F-EVALUATION II

1. For the given drawing, which of the following auxiliary sets could
be introduced with validity. Answer yes or no for each {tem, and

Justify each yes answer,

P
a) The median FQ
b) WX | PN

v c) §?. the perpendicular bisector
0

e X

d) Vi | PN
e) The bisestor PX of LMPN.

2. Prove the following using an indirect proof written in paragraph
form: vI7 > 4

3. Prove the following using an indirect proof written in two column
form: If m LA +m o3 # 180, then LA and LB are not supplementary.

4, Prove the followiny:

Given: L, the perpendicular bisector
of
l., the perpendicular bisector
of BC '
L, and L, intersect at

Prove: AX = CX

5. Prove the following:

Given: LARD = (ADB
f_BD = LCDB
* Prove: is the perpendicular
bisector of BD.

12




BEe |
SELF-EVALUATION IT (cont') £"’ "OPY Al
6. Prove the following: TP
Given: %" is the perpendicular bisector of s T
R is th i i
g; = e perpendicular bisector Q R
PROVE: QS = QY
Q y

7. For the following statement, draw a figure, 1ist the "given", list
“to prove" and then write an indirect proof in two column form: If
two angles of a triangle are not congruent, then the sides opposite
these angles are not congruent.

If you have mastered the Behavioral Objectives, take the
Progress Test.

13
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ADVANCED STUDY 1T T Copy 4"4/143{[

1. Use an indirect proof written in paragraph form to prove /& is not

rational,

a.

C.

Given 8ABC and ADEF are two congruent acute -~ ~Frpe trianales,
Prove that corresponding altitudes of these two trioncles aio

congruent.

If [ ABCD is a quadrilateral such that one diagonal of this
quadrilateral bisects two angles of the quadrilateral, prove

that it also bisects the other diagonal,

If AXYZ is an isosceles triangle with XZ = YZ and the bisectors
of the base angles X and Y bisect each other at E, prove that

ZE is perpendicular to XV.

Prove the following using an indirect proof written in paragraph

form: Given: a > o, b >0, Prove: a+b# vaZ + b2

14
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RATIONALE

You are familiar with relations "greater than"
and "less than" in the system of real rumbers, Sinceqﬁéa
we have introduced the system of real numbers in our ?%i
geometry in connection with segment measures and angle i;i
measures, it seems reasonable that tiese relations can %
have a geometric interpretation. Yuu will now study ﬁ
conditions under which we can say one segment is longer
than another (has greater length) or one angle is
larger than another (has a greater measure).

Theorems of geometric inequality are of a different
nature and should present a greater challenge than those
of previous units. For proofs of inequalities we should,
firgt start by making reasonable conjectures about state-
ments that ought to be true, second, we should express
our conjectures in good mathematical language. However,
the second conjecture may be more difficult. |

There are two types of inequality properties to be

considered involving either a single triangle or a pair

_of triangles.



SECTION 1

Behavioral Objectives

By the completion of the prescribed cowr 2 of stucy, you wil be
able ¢o:

1. Given two line sejments or angles, identify the order propertyv
which justifies the measure of one being less than, equal to,
or greater than the measure of the other.

2. Given a triangle:

a. Identify the exterior angles of the triangle.

b. Identify the remote interior angles to a given exterior
angle.

C. State the order relation between jart (a) ¢nd part (b).

3. Given two congruent triangles, with 1irs of c. rresponding
parts congruent, state if they can b proved congruent by:

a. Side-Angle-Angle Theorem
b. Hypotenuse-Leg Theorem

4. Given any triangle, determine the order relation between the:

a. angles when given the measure of the sides.
b. sides when givon the measure of the arqles.

5. Given a statement containing a hypothesis and a conclusion:

a. State its converse,
b. Identify if its converse is true.

6. Given a line and a point not on the line, define the shortest
segment from the point to the line.

7. Given any three numbers, determine if they could be the lengths
of the sides of a triangle.

8. Given two sides of a triangle congruent, respectively, to two
sides of a second triangle, answer correctly questions concerning
the third pair of sides using:

a. The Hinge Theorem
b. Converse of the Hinge Theorem

9. Given a drawing properly labeled of a triangle and its alti-
tudes, name the segments represcnting the altitudes of the
triangles,

10.. Given a drawing or a statement, answer correctly true-false,
multiple choice, or matching questions involving:

a. Geometric inequaiities
b. Theorems of inequality of real numbers

C. Definition of exterior and interior angles

2



SECTION I (cont')

Behavioral Objectives (cont')

d. Exterior Angle Theorem

e. If a triangle has one right angle, then the other angles
are acute.

f. S.A.A. Theorenm

g. Hypotenuse-Leg Theoren

h. Inequalities in a Triangle Theorem

i. Converse of a Theorem

j. Definition of distance from a point to a line

ke First Minimum Theorem

1. Triangle Inequality Theorem

m, The Hinge Theorem and its converse

n. Definition of altitude of a triargle

o. Theorem: The sum of the measures of any two angles of
a triangle is less than 180,

RESOURCES 1

READINGS:

1.

Moise: #1, #2 pp. 183-191; #3 pp. 192-193; #4 pp. 195-196;
#5 - #7 pp. 198, 200-2C1; #8 pp. 203-204; #9 pp. 206-207;

#10 (a-c, o) pp. 183-191, (f-g) pp. 192-193, (m) pp. 195-19%6,
(h-1) pp. 198, 200-201, (m) pp. 203-204, (n) pp. 206-207.

Jurgensen: #1, #2 pp. 58-59, 100-101; #3 pp. 194, 198-199;
#4 y #5 « #7 p. 168; #8 s #9 n. 59; #10 (a-e, o) pp.
58-59, 1006-101, (f-g) pp. 194, 198-199, (h-1) p. 168, (m)

s (n) p. 242,

Anderson: #1, #2 pp. 221-227; #3 pp. 229-231; #4 pp. 234-235;
#5-#1 pp. 230-242; #8 pp. 245-246; #2 p. 242; #10 (a-e,o0) pp.
221-227, (f-g) pp. 229-231, (m) pp. 34-235, (h-1) pp. 238-
242, (m) pp. 245-246, (n) p. 242. '

Lewis: #1, #2 pp. 218-221; #3 pp. 1 J)-161; #¢ pp. 564-566;
#5-#7 pp. 517-522; #8 pp. 567-569; #, p. 147; #10 (a-e,o0)
pp. 218-221, (f-g) pp. 160-161, (m) pp. 564~566, (h~1) pp.
517-522, (m) pp. 567-569, (n) p. 147,

Nichols: #1, #2 pp. 20-21, 131, 179-190; #3 pp. 154-156, 159-
1605 #4 pp. 195-197; #5- #7 pp. 193-194; #8 pp. 196-197; #9
pp. 166-167; #10 (a-e,0) pp. 20-21, 131, 179-190, (f-g) pp.
154-156, 159-160, (m) pp. 195-197, (h-1) pp. 193-194, (n)

pp. 166-167.
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PROBLEMS:

1.

Moise: #1, #2 pp. 183-185 ex. 1-10, pp. 186-187 ex, 1, 3, &,
pp. 190-191 ex. 1-3, 5, 7-8; #3 p. 194 ex. 1; #4 pp. 196-107
ex. 1-2, 4, 6-7, 105 #5 - #7 p. 199 ex. 1-6, pp. 201-202 cx.
1-2, 5-7; #8 p. 205 ex. 5; #9 p. 207 ex. 1=2; #10 Appandix 1.

Jurgensen: #1, #2 p. 101 ex. 1-12, p. 102 ex. 1-14; #3 p.
195 ex. 1-16, pp. 199-200 ex. 1-16; #4 s #5 - 7 pp. 109~
170 ex. 5-12; #8 s #9 pp. 59-60 ex. 1-10; #10 Appendix T.

Andzrson:  #1, #2 pp. 223-224 ex. 1-2, 5-9, p. 227 ex. 1-1%,
P. 2¢8 ex. 1-2, 45 3 pp. 231-222 «x. 1-43 #4 p, 23R ex. 1-2,
5-73 #5- #7 p. 240 ex. 1-6, p. 243 ex. 1-55 #8 oo 777 o, 1-
95 #9 p. 243 ex. 1-2; #10 Appendix I

Lewis: #1, #2 pp. 222-223 ex. 2-9; 13 s # s #5-#7
pp. 523-524 ex. 1, 3, 63 #8 ; #9 3 #10 Appendix 1.

Nichols: #1, #2 p. 192 ex. 1-5, 11: #3 pp. 156-157 ex. 1,
14, p. 161 ex. 1; #4 p. 198 ex. 9-10; #5-#7 p. 73 ex. 6, p.
195 ex. 6, 9, 14; #8 pn. 200-201 ex. 1-3; #9 p. 167 ex. 1-4;
#10 Appendix I.



SELF-EVALUATION I

1. Consider the given figure and name the property that each of the
following statements is an example of:

/ £
Given: C is the m’dpoint of BD.
LABD and LEDB are right angles.

/\C\

D

a) BC = CD
b} In AACB if AB # BC, and AB £ BC,
then AB > BC.
c) If m LABD = m LABE + m LEBD, then
m (ABD > m LABE.
If ED > AB, and AB > BC, then ED > BC.
If AD = EB, then AD + BC = EB + BC
If AB < ED, then ED > AB.
If AB2 + BC2 = AC2, than BC2 < AC2
If m LACB £ m LECD, then m LACB 2 m LECD.

S ~Hh©O A
Wi Wt st Vst vt

2. Using the included diagram, name each of %~e following:

a) An exterior angle of AAEB P c
b) An exterior angle of which LEDC and
LECD are remote interior angles.
c¢) A triangle of which LAEB is an
exterior angle. A ¥4
d) Two remote interior angles of which
LCED is an exterior angle.

3. From the given figure identify each of the following:

a) the exterior angle(s) for remote <
interior LSRT
b) the interior angle froming a linear
pair with LWTR
c) the remote interior angle(s)
to LSTV PR r Vv

DU S
év—- v




SELF=-EVALUATION I (cont')

4, Frem the choices given, select what is most appropriate in proving
the following triangles congruent:

a) S.ALA. Theorem

b) Hypotenuse-Leg Theorem

c) A.S.A. Theorem

d) None of these. : ¢

1. Given: CD the | bisector of AE ‘/,/’///]g;
AC = BD -0

< b

2. Given: AE = FP
m4C = m LD
mdLA =miB

X

°©

¢
¢
i i
tK = m LBED ﬂ{\lp

3. Given: CF | AB, BD
AE = FB, m =
,8
b
— ¢
4, Given: CA | AB, BD | AB DE -
CF = ED, AC = RD \>f—/
= |\
p - D
-~ C
5. Given AB the | bisector of CD E?//r\\\\\\\
LB = A
m m L ) ‘B




SIi.T=EVALUATION I (cont')

5. Decide which of the following is true or false. If false, tell why.
a) Given AABC, if AB > BC, then 4C > LB.

___b) Given aABC, if tA < LB, then AC BC.

c) Given ARAT, if AT > RT, then LR > (A,

d) Given ARAT, if 4T < LR, then AR < AT,

e) Given aPDG, i¢ 4Q > LP, then PQ > DQ.

f) Given APDQ, if LP » LQ and 4Q > 4D, then DQ > PQ.

g) Given AZOT, if ZT < OZ and 0Z < OT, then LZ < LT.

St

A

v

\

h) Given AABC, then AE < AC or AB = IC, or AP > AC.

Given ACAT, then 4C > LA or LC = LA or LA < LC.

—1)

j) Given aACTF, if CF > FT, then LT > .C.

6. For each of the following statements, write a converse which is
a true statement. If the converse is not true, write none.

a) If two angles are complementary, then each is an acute angle,

b) If two triangles are congruent, the corresponding sides
are congruent.

c) Every equilateral triangle is equ.iangular,

e e

d) If two angles are right angles, then they are congruent.

—————

e) .If two angles are complementary, 2ach of them is an acute angle,
f) If two sides of a triangle are congruent, then the angles
opposite those sides are congruent,

7. From the diagram, match the statement in Column A with the appropriate
P theorem or postulate which applies from Column B.

COLUMN B

1. The shortest segment joining
d point to a line is the per-
pendicular segment,

2. The distance betwezn a lino

COLUMN A and a point on the 1ine is zero.
3. The sum of the lengths of any tuo
—a) AB + CB > AC - sides of a triangle is greater than’
—...b) AD> AB the length of the tnird side.
c; ED + AD < EA + 2AD + BD 4. The hypotenuse of a right triangle
— d) EP < ED is the side opposite thc right angle.
e) EP + PB < EA + AC 5. None of these




SELIWIW UATION I (cont')
8. Hiich of the following sots of numhers con’d be the lengths r” the
sides of a triangle!
(a) {5, 12, 16}
(b) {5, 10, 16}
(c) (5,9, 14}
(d) {5, 5, 6}

9. For the following diagram, answer each question as:

(a) < (b) = (¢) » (d) no e of thes:

1) if 4CBD > LABE, then CD ?AE.

2) if BE < AB, then LCAB ? LALE
3) if BA < CD, then 4CBD ? LACB
4) if CD = EA, then LABE ? 4CBD

§) if (CAB < LABE, then CB ?AE,

10. From the drawing as shown, determine the segment which is the
altitude of each triangle indicated.

a) AGAD

b) ADAE

‘c)  4BAG ¥:]
d)} AEDG

e) AaBGD

11. Answer true or false:

— 8) An exterior angle of a trianyle is greater than each interior
angle of a triangle.

b) A median of a triangle is perpendicular to the side of the
triangle to which it is drawn.

¢) An altitude of a triangle can be perpendi:ular segment,
from a vertex to a point in the e .erior of the triangle,

8



SELF-EVALUATION I (cont')
d) If two sides of a triangle are rf unequal length, then
two angles of the triangle are f unequa” measure

e) The distance of a po{nt on a line to the line is said
to be zero.

f) If EB > AG, then EB > AG.

g) A triangle can be formed having sides of lengths 89, 105,
and 17,

h) If a triangle has one right angle, then its other angles
are acute,

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR PROGRESS
TEST,



1.

ADVANCED STUDY I

a) Prove: If two legs of one right triangle are congruent to two
legs of another right triangle, the triangles are congruent.

b) Prove: If the hypotenuse and one acute angle of a right triangle
are congruent to the hypotenuse and ar acute anile of ancthor
right triangle, the triangles are cor ruent,

c) If the leg and an acute angle of one ‘ight tri. ngle are congruent
to a leg and an acute angle of another right triangle, then the
triangles are congruent.

Prove: If x <y and a < o, then ax > ay.

Given AXYZ with XY =m, YZ = n, and XZ = 1. Prove that [1=n| <m,
In words, what does the above proof say?

Determine whether the following method coyld be used to trisect an
angle: Take 4XYZ. Choose a point M on YX and a point N on YZ such
that YM = YN. Draw MN and pick points A ard B on MN such that MA =

%‘MN, AB = LMN, and BN = L mN, Then drav V& and V. Then LXYZ is
now trisected. 3

10



SECTION II

Behavioral Objectives
By the completion of the prescribed course of study, you will be
able to:

11. Given a statement to be proved, use the appropriate definiticns,
theorems, postulates, or corollaries to complete a proof for
the statement or to write a complete proof for the statecmont.

RESOURCES I1

I. READINGS:

Same as in Section I for all texts.

II. PROBLEMS:

1. Moise: #11 pp. 186-187 ex. 2-4, 6~7; pp. 190-191 ex. 4, 6,
9-10, p. 194 ex. 2-8, p. 197 ex. 3, 5, 8-9, p. 202 ex. 3-4,
8, p. 205 ex. 1-4, 6-9, pp. 207-208 ex. 3-8.

2. Jurgensen: #11 p. 114 ex. 3-4, 12, pp. 196-197 ex. 4-6, 8,
18, p. 200 ex. 3.

3. Anderson: #11 p. 224 ex. 10-14, pp. 232-233 ¢«¢. 1-5, 7-10,
pp. 236-237 ex. 3-4, 8-13, p. 240 ex. 7-8, pp. 243-244 ex.
1-12, pp. 247-248 ex. 1-11.

4. Lewis: #11 p, 222 ex. 1, pp. 162-163 ex. 1, 2, 5, 7, 9,
p. 572 ex. 1-14.

5. Nichols: #11 p. 192 ex. 6-7, 9-10, pp. 161-162 ex. 2-13,

ppo 197“198 ex. 1"2, 5'8’ ppo 194"‘195 ex. 2"'3’ 7"'8’ 10"13,
p. 168 ex. 5-12,

11




SELF-EVALUATION II
1. Prove the following: E

Given: LE > (A Afii_:::::=><::::;7"o
. tC> LD - g

¢
Prove: AD > EC

2., Prove the following:
D
Given: (1 < ¢4 E:tt~\‘j:>‘~t::E§;L,
L2 < L3 189/- C.

Prove: AB # AC B

¢
3. Prove the following:
Given: CA = CE, F is the midpoint of AE,
FB8 | AT, FD | CF 8 \D
e
Prove: BA = DE A F
4, Prove the following: N 0
7
Given: WR and QP | MO —/
MQ = RO
MN = OP M P
Prove: L1 = L2
& A
-/
5. Prove the following: < Q\ i ,:’
Given: the plane figure as shown 5\\5
Prove: LPNM > LQRO P

12



SELF-EVALUATION 11 (cont')

{
6. Prove the following: J
Given: NP | 0
MP < PO ‘
Prove: NM < NO M P ©

7. ‘lrite a complete proof for the following statement: If an altitude
of a triangle bisects an angle of the triangle, thea the triangle
is isosceles.

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR PROGRESS
TEST. AFTER THE PROGRESS TEST A LAP TEST IS SCHEDULED.

13



6.

ADVANCED STPDY Il

Use an indirect proof to show that the base angles of an isosceles

triangle are acute.

Let MR intersect XV at R, between X and Y. Perpendiculars from X and
Y to M\ meet M at B and C respectively. Prove that B and C are not

4=
on the same side of XY.

Prove the following:

Given: ED | OC, ED ~ AR
DC = BC, LAEC > LEAC

Prove: AB is not perpendicular to BC

Prove: The triangle formed by joining the midpoints of the sides of

an equilateral triangle is also equilateral.

In isosceles aXYZ, XV = YZ. Base XZ is extended to point A, The
bisectors of 4XYZ and LXYA intersect at B. Justify in any manner

whatsoever that m 4BZA # 30,

When lignht is reflected from the
plane mirror BU from point A to
point D, it will take the path

from A to P to D. Show that this
path is shorter than any other path
such as from A to Q to D.

14



FUPVEIDLIX L

REST
' COPY, Auaning ¢
1. Name all the theorems and pestulates you know to piove triangles

congruent,
2. Draw an example to show S.S.A. could never be a congruence statemcnt,

3. Draw a triangle whose sides are 2", 4%",and 3%". Draw the angle
bisectors of this triangle, the medians of this triangle, and the

altitudes of this triangle. P

4, Answer the following true or false,

a) The converse of a false statriient is f2lse.

b) If 7< 16 and 3 <y, then 16 + y > 10,

c) A triangle has only three exterior angles,

d) A right triangle can have at most one obtuse angle,
e) In ARST if 4RST > LTSR, then ST > SR,

f) The converse of "If two angles are congruent, they have the same
measuire is “Two angles have the same measure if th2y are congruent,"

g) In aMNO since LM + LN < 180 aid <N + L0 < 180, then
LM+ LN < LN + L0,

h) A right triangle has only one altitude.
Jd) In ARST and aXYZ if RS = XY, ST = YZ, and 4Z > LT, then
RS > XY.

Jj) An exterior angle of a triangle forms a linear pair with
a remote interior angle of the triangle.

5. Answer the following questions about the figure which is given:

a) Name an exterior angle of
AHEF

b) Name two angles whose measures
are less than the measure. of 4BIH.

(cont' on following page)

15




c)

d)

6. Answer the following about
the given figure:

a)
b)
c)
d)
e)

f)

APPENDIX I (cont')

Name a remote interior angle of
LEJC.

[s LABI an exterior angle of ABIC?
Explain,

BC ? AC
AF ? CE
CD ? DE
ChD ? CE
AE ? CA

Can you say BC > DE?
Explain.

16
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RATIONALE

In previous units you considered perpendiculars
in a plane. However, this would not adequately des-
cribe the workd in which we live. Our environment
is filled with perpendicularity of lines and planes
in space. Look around the very room you are in! We
live in a three dimensional world, therefore, we must
extend our concept of perpendicularity and concern
ourselves with geometric relationships as they exist
in space.

The drawings you will use, although drawn upon
paper, are intended to represent a three dimensional
figure, and you will need to develop some skill in
determining the spatial relationship intended.

Additional postulates will not be necessary, for
all the theorems in this unit are developed from
postulates previously introduced. For a very lengthy
proof of a theorem, a Lemma, known as a helping theorem,

will be introduced in order to shorten such a proof,



SECTION

Behavioral Objectives

By the completion of the prescribed course of study, you will be

able to:

10

Given a plane and a line (or Tines) not in the plane, demon-
strate that the line is perpendicular to the plane, using any
one of the following:

a. Definition of perpendicularity between lines and planes,

b. Theorem: 1If B and C are equidistant from P and Q, then
every point between I and C is equidistant from P and Q.

c. Corollary: In a plane, line L is the perpendicular
Risegtor of AB if two points of L are equidistant from

and B,

d. Theorem: If a line is perpendicular to each of two inter-
secting Tines at their points of intersection, then it is
perpendicular to the plane that contains them.

e. Theorem: Through a given point of a given Tine, there
passes a plane perpendicular to the given line.

f. Theorem: If a line and plane are perpendicular, then the
plane contains every Tine perpendicular to the given line
at its point of intersection with the plane.

g. Theoram: Through a given point of a given line, there is
only one plane perpendicular to the given line,

Given information about points in a plane and a segment inter-
secting the plane, use the appropriate theorem to:

a. Idertify if the plane is the perpendicular bisecting
plane of the segment,

b. Identify the congruent segments.

c. Identify the congruent triangles.

Given information about a plane, and 1lines not in the plane,
use the appropriate theorem to verify whether or not the lines
are coplanar,

Given a plane and a line perpendicular to the plane, use
appropriate theorems to identify uniqueness and existence.

Answer correctly Multiple Choice, True-False, or Completion
Type questions relating to the following definitions and
theorems of perpendicularity of lines and planes in space:

a., Definitions and theorems stated in Objective I.

b. The Perpendicular Bisecting Plane Theorem.

c. Theorem: Two lines perpendicular to the same plane are
coplanar,

d. Existence and uniqueness theorems for perpendicularity of
Tines and planes.

e. Definition of distance from a point to a plane.

T. The Second Minimum Theorem: The shortest segment to a
plane from an external point is the perpendicular segment,

2
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RESOURCES I

READINGS:

Moise: #1 (a) p. 213, #1 (b-d), #5 (a) pp. 2i5-216, #1 (e-g),
#2, #3, 45 (a-b) pp. 218-220, #4, #5 (c-f) pp. 222-225,

Jurgensen: #1 (a) pp. 133-134, #1 (b-g) ; #2=#5 .

. Anderson: #1 (a) pp. 255-256, #1 (b-d), #5 (a) p. 256, pp.

259-261; #1 (e-g) #2, #3, #5 (a-b) p. 267, pp. 269-275; #4,
#5 (c-f) pp. 263-264, pp. 266-267,

Lewis: #1 (a-d), #5 (a) pp. 207-210; #1 (e-g), #2, #3, #5
(a=b) p. 214; #4, #5 (c-f? pp. 255-258,

) p. 575 #1 (b-d), #5 (a) po. 172-173; #1 (e-g),
) pp. 62-63; #4, #5 (c-f) pp. 170-171, pp. 193-

Nichols: #1
#2, #3, #5 (a
194,

A
“
b

PROBLEMS:

1.

Moise: #1 (a) pp. 213-214 ex. 1-7; #1 (b-d), #5 (a) p. 217
ex. 2, 4-8; #1 (e-g), #2, #3, #5 (a-b) pp. 220-222 ex., 1-6,
9-11; #4, #5 (c=f) .

Jurgensen: #1 (a) pp. 134-135 ex. 1-20; #1 (b-g) 3 #2~
#5 o

Anderson: #1 (a) p. 257 ex. 1-9; #1 (b~d), #5 (a) p. 258

ex. 1-6, p. 261 ex. 1-9 pp, 261-262 ex. 1-5; #1 (e-g), #2,
#3, #5 (a-b) p. 268 ex. 1-8, p. 268 ex. 1-4, p. 271 ex. 1-5,
pp. 271-272 ex, 1, 3-4, 7, 9, p. 274 ex, 1-5, p. 274 ex. 2-3,
PpP. 275~276 ex. 1-3; #4, #5 (c-f) pp. 264-265 ex. 1-5, p. 265
ex., 1.

Lewis: #1 (a) pp. 210-211 ex. 1-5; #1 (e-g), #2, #3, #5
(a-b) pp. 214-215 ex. 1-8; #4, #5 (c-f) p. 258 ex. 1.

Nichols: #1 (a} p. 58 ex. 1-4; #1 (b-d), #5 (a) s #1
(e-g), #2, #3, #5 (a-b) p. 63 ex. 1; #4, #5 (c~f) o



SELF-EVALUATION I

1. ror the given diagram answer each of the following questions as:

(a) definitely yes (b) definitely no (c) not necessarily

\/”(

oy

(a) If QR | AD is QA | F?
(b) 17 QX | AD and AB | AD, is AQ | F?
(c) IFQA L F, and AT | QR is AQ | AE?
(d) If QA | F, is QA | AB?
(e) If QN | AB and QA | AD, is QA | F?
(f) IfF Q8 | F, is Q& | AC?
(g) If QA | AB and QA | AC, is QA | AD?

2. Complete the following statements using the given diagram:

Given: Plane E is the perpendicular bisecting plane of AB,

a) AC = ? d) m LADM = ?
b) B= ? e) AADM = ?
c) AG= ?

ERk(I

Aruitoxt provided by Eic:



SELF=EVALUATION 1 (cont')

v

3. Using the drawing in exercise 2, answer the following true or false,
and justify your answer:

Given: Plane £ containing points C, M, D, ard G.

a) If DA = DB, GA = GB, and CA = CB, then E is the
perpendicular bisecting plane of AB.

b) If E is the perpendicular bisecting plane of AB, then
AM < AD,

c) If E is the perpendicular bisecting plane of AB, then
GM | AB.

d) If LAGB = LACB = LADB, then E is the perpendicular
bisecting plane of AB.

4. Answer the statements relating to the given figure as true or false
and justify your answer:

1}7 y Given: Points W, M, and X
J_- ‘? are contained in plane E,
T W
X
w m
?

- ——p
a) If WZ | WX and WM | WZ, then WZ | E.
b) IfWZ | E and WN | W, then WN is contained in E.
If QE.L WX and §7 | E, then WZ and XY are coplanar.
> — — —
d) If ¥7 | E and XY | E, then WZ and XY are coplanar.

5. Given: Line L containing point P, and point Q is not on L. Answer
the following as:

(a) None (b) Exactly one o (c) More than one

F
L< - o
1) How many planes perpendicular to L contain P.

2) How many lines perpendicular to L contain P.
3) How many planes perpendicular to L contain Q?
4) How many lines perpendicular to L contain Q?

5



SELF-EVALUATION I (cont')

6. For each of the following statements about the given figure, answer
true or false, and justify your choice.

F

r\\ Given: A, B, and C are
v 11 noncollinear points in E,
A
4

, point P is not contained in
*> “«>r 4>
E, PA | E and PB | BC
6

______a) PA=PB
_____b) PAPB
c) PA<PB
d) PB < PC




ADVANCED STUDY I

You have learned in previous math courses how
to represent any ordered pair (x, y) on a graph.
We represent points in space as ordered triples
(xs ¥» 2). Represent the following points on a
spatial diagram:

(a) (3, 6, ~4) (c) (0, 6, =3)

(b) (-2, 5, 3) (d) (5, -1, 4)

In space a line runs through two points whose
coordinates are (3, 6, -4) and (-2, 5, 3). Find

two points on a line perpendicular to this line.



SECTION I1

Behavioral Objectives:
By the completion of the prescribed course of study, you will be

able to:

6. Given a hypothesis, and a conclusion to be proved, use
appropriate definitions, postulates, and theorems to complete

and/or write such a proof.
RESOURCES 11

I. READINGS:

Same in all texts as for Section I.

II. Problems:

l. Moise: #6 pp. 214-215 ex. 8-10, pp. 217-218 ex. 1, 3, 9-11,
p. 221 ex. 7-8, pp. 224-225 ex. 1-3.

2, Jurgensen: #6 __ .

3. Anderson: #6 pp. 258-259 ex. 7-10, p. 262 ex. 6-8, p. 269
ex. 5-8, p. 272 ex. 2, 5-6, 8, 10, p. 274 ex. 1, 4-6, p. 265
ex. 2-7.

4. Llewis: #6.pp. 211-212 ex. 1-5, 7-10.

5. Nichols: #6 p. 174 ex. 4-5, 7-9, p. 195 ex. 10-11,



SELF-EVALUATION I1

1. Prove the following:

Given: AAQC = AAQD,
ABQC = 4BQD
Points A, B, Q in
plane E are collinear

Prove: E is the perpendicular
bisecting plane of CD.

‘
A
2. Prove the following:
Given: AC | E, AC > CS DY L
S8 ] CB, SB | AR -
Prove: AB > BS €
3. State and prove the Second Minimum Theorem.
4, Prove the following:
Given: CA = CF, EA = EF,
B-C-E.
Frove: B is contained in the
perpendicular bisecting
plane of AF.
L ]
| M
. 5. Prove the following:
<>
Given: MN | m \ .
NS is the perpendicular g m
bisector of KT, N <

Prove: MT = MR

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR LAP TEST.

ERIC :




ADVANCED STUDY I1

1. Prove the following: If L1 is a line intersecting plane E at a

point A, there is at least one line L2 in E such that Ly l_LZ.

2. Prove the following:

Given: The figure in which E is
the perpendicular bisecting
plane of MN at A. R is on
the same side of E as N, K is
on the same side of E as M
such that A is between K and
R, RN | MN, and KM | MN.

Prove: MK and RN are coplanar.
MR = KN
m
3. Prove the following:
Given: MN | NG, MW | NO
NO . P is between N
OandQ ‘
Prove: MO | OQ e 4 ¢

e e _—
4. Prove: There cannot exist four rays MW, MX, MY and MZ each of

which is perpendicular to the other three.

5. Prove the following: "4
Given: AWXZ is in plane E,
V is not in E, >
- AVZX = AWZX W y
Prove: LWVY = LVWY £ X
3

10
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RATIONALE %[ &,

PARALLEL LINES IN A PLANE 4‘?@
e

We nave already studied many situations involving intersecting
lines. As you look about your classroom you can find numerous repre-
sentations of skew lines (lines that are not in the same plane and do

. not intersect.) In this LAP we will devote our study to the idea of
parallelism, a concept which is not easy to "pin down."

It is easy to show in Euclidean Geometry through a point not on
a given line there is at least one line which is parallel to the given
line. For over two thousand years mathematicians have tried to prove
that this line is unique but invariably failed. And only in recent
years have they recugnized the fact that it is impissible to prove.
Thus, we introduce probably the most significant property of Euclidean
Geometry, namely the "Parallel Postulate.” This postulate enables us
to prove a vast array of familiar theorems. For example, the much
needed theorem, “The sum of the measure of the angles of a triangle

equals 180°,"

You might at this time be interested in reading the development
of other geometries, called Non-Euclidean Geometries based on the
following assumptions:

* (1) There exist at least two parallels to a given 1ine through
an external point (Lobachevskian Geometr,).

(2) There are no parallel lines (Riemannian ‘eometry).

In addition, this LAP will extend the definitions and theorems
related to parallel lines in a plane to a three dimensional world of
parallel lines and planes in space.

Some of the definitions and theorems studied in this LAP are used

in the discussion of spheres. The section on projection of figures

in a plane is not necessary for the development or study of the remain-

ing LAPs in this cuurse of study.




SECTION 1
Behavioral Objectives

By the completion of the prescribed course of study, you will
be able to:

1. Given a series of statements or figures relating to the following
topics identify:

a. Parallel lines, rays, and segments

b. Intersecting lines

c. Skew lines

d, Transversal with respect to two or more lines in a plane
e. Alternate interior angles

f. Interior angles on the same side of the transversal

2. Apply the following theorems on parallel lines and alternate
interior angles in evaluating given relationships and in writing
proofs: *

a. Theorem 9-1

b. Theorem 9-2

€. Theorem 9-3

d. Theorem 9-4

e. Theorem 9-5

f. Theorem: If two lines are cut by a transversal and a pair
of interior angles which contain points on the
same side of the transversal are supplementary,
the lines are parallel,

3. Apply the definition of corresponding angles in evaluating rela-
tionships pertaining to them.

4. Apply the following theorems on corresponding angles and parallel
lines in evaluating given relationships and writing proofs: *

a. Theorem 9-6 b. Theorem 9-7

5. Apply the following postulates and theorems in evaluating rela-
tionships pertaining to them: *

a. The Parallel Postulate d. Theorem 9-10
b, Theorem 9-8 e. Theorem 9-11
¢. Theorem 9-9 f. Theorem 9-12

6. Given a hypothesis and a conclusion, write the required proof
involving any of the theorems or postulates listed in Objective 5.

* See appendix for complete statements of Postulates, Theorems, and Corollaries.
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SELF-EVALUATION 1

copL W

1. Mark the following true or false:

et g s -

Two lines are either parallel or they intersect.

Any two parallel rays are coplanar,

Any two lines that do not intersect are parallel.

llo two parallel seyments intersect.

A ray that does not interscct a line is parall:l to the line,
Any two non-parailel lines are skew lines.

T~ lines ;irmandi-~ular t~ the same line are parallel to each
other.

2. L3 is a transversal of lines L, and L,. Complete the following sentences:

Ly

L,
ro\
/ﬁ \ 8
— \
£ P C\ S 3
E é
LAPQ and LPQB are a pair of angles.
LEPQ and are a pair of alternate interior angles.
LRPE and 4PQB are a pair of angles.

LRPA and are a pair of corresponding angles,

3. In the given figure, name the segments, if any, that are parallel if:

a.
b.
C.
d.
e.
f.

g.

L5
L2
L3
L4
L2
L5

td

T2 FI A R 4

LY =

L9
L10 N\\
L10 P\{ . 7\¢

L6 5N\ g\s
211 ~
L7 Sy .
L8 ~.
c— e A S
aQ X



SELF-EVALUATION I (cont')

4. Given L, | L, and m ¢l = 55, Find the measures of the following angles:
a. L2 //;1
b. L5 31,
c. L6 /4(/r
— >,

d. ¢4

y
e. L3

- “«r >
5. Given: BD bisects LEBC, BD || AC £
Prove: AB = BC

6. Prove the following:

Given: AP = PC, DP = PB
Prove: AD || B

7. Prove the following: If two parallel lines are cut by a transversal,
then the bisectors of a pair of alternate interior angles are parallel.

m 1
8. Prove the following: //// ff
Given LMNO and .PQR are coplanar £ '
|0, W0 || % o F—
PROVE: LMNO = LPQR : /
Q""’""-'-d..._..__ N

IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE PROGRESS
TEST I,



1.

3.

ADVANCED STUDY I

Prove that if the theorem "If two parallel lines are cut by a trans-
versal, then alternate interior angles are congrucnt" is accepted as

a postulate, then the Parallel Postulate can be proved as a theorem;

i.e. prove the following: N y
Given: 1; || 12, 13 and 13 p ill
intersect at P - >4
Prove: 1, is not parallel to 1, l,
a. Prove the following: 4
given: QA bisects LPQR_ Z .

QA intersec.ts PR at A
1, is the perpendicular

bisector of QR
Prove: QP || BR K 3 R

b. Prove the following by using the indirect method of proof: If
two lines are parallel respectively to two intersecting lines,

then the first two lines must intersect each other,

In Euclidean Geometry we have a postulate that states through a ooint
external to a line there is exactly one line parallel to the given
line. There is another form of geometry that asserts that in the
situation given above there are two lines parallel to the given line.
Also, in Euclidean Geometry we say parallel lines never intersect.
There is another form of geometry that asserts that parallel lines
intersect at infinity.

You are to prepare a paper at least two pages in length that
gives a brief description of the life of one of the "discovers" of
one of the forms of geometry listed above, that gives a description
of the form of geometry he discovered, and finally that lists some

of the theorems and proofs of this geometry.

6



SECTION 1T
Behavioral Objectives:

, By the completion of the prescribed course of study, you will be
able to:

7. Apply tha following theorems involving the angles of a triangle
in evaluating given relationships and in writing proofs: *

a. Theorem 9-13 c. Cornllary 9-13.2
b. worcilary 9-13.1 d., Corollary 9-13.3

8. Given a drawing of a quadrilateral properly labeled, name or
identify relationships pertaining to the following:

a. The angles, sides,and vertices of the quadrilateral,
b. The pairs of opposite angles.

¢ The pairs of consecutive angles.

d. The pairs of opposite sides.

e. The pairs of consecutive sides.

f. The diagonals,

d. The convexity of a quadrilateral.

9. Given sufficient information pertaining to a parallelogram,
name or identify relationships pertaining to the following:

a@. The pairs of parallel sides.

b. The pairs of congruent sides.

c. The pairs of congruent sides.

d. The pairs of supplementary angles.

e. The diagonals.,

f. The measure of each angle.

g. The distance between two parallel lines.

* See appendix for complete statements of Postulates, Theorems, and Corollaries.

10. Given a hypothesis and a conclusion, write the required proof
involving properties * and definitions of a parallelogram and
trapezoid, *¥%k%

11. Apply or identify the properties of the segment joining the mid-
points of two sides of a triangle. **

12. Apply the definitions and properties of the foliowing quadrilaterals
in evaluating relationships pertaining to them.

a. square C. rhombus e. trapezoid
b. rectangle d. parallelogram

* See Appendix for Theorems (9-14 thru 9-21),

** See Appendix for Theorems (9-22).
**kk See Appendix for methods of proof.

7




SECTION II (cont')

Behavioral Objectives (cont')

13.

14,

13.

16.

18.

Given a property of a quadrilateral decide which of the following
quadrilaterals has that property:

a. parallelogram d. square
b. rectangle e. trapezoid
C. rhombus

Given a series of figures or statements about quadrilaterals,
decide which statements or figures are sufficient to determine
the quadrilateral to be a{n):

a. parallelogram

b. rectangle

¢c. rhonbus

d. square

e. trapezoid

f. isosceles trapezoid

Given a hypothesis and a conclusion, write the required proof
involving the definitions and properties * of a rhombus, square,
or rectangles &%y wik*

Given a right triangle and the necessary information, apply the
special properties of a right triangle to find:

a. lengths of segments
b. measures of angles

tiven a hypothesis and conclusion, write the required proof
involving the following theorems: *

a. Theorem 9-26
b. Theorem 9-27
C. Theorem 9-28
d. Converse of Theorem 9-26

Apply the theorems involving the relationship between segments
intercepted on a transversal by a series of parallel lines in
evaluating given relationships and in writing proofs., *

* See Appendix for statement of theorems.
**%* See Appendix for Theorems (9-23 thru 9-25).
***%* See Appendix for methods of proof.

REST copy AVAiLag, ¢
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BEST COPY AVAILABLE SELF-EVALUATION 11

1. If m .CEB = 40 and m LECB = 58, find

) m LCBE
b) m LARC
Y m ¢DCB
Yy m LFEB

2. Find x and the measures of each of the angles of AABC,

. - ¥
¢y X =0 o
b, m LBAC = ? SX
o miB=s? -Q#;«_-_f.z_f_/.__. é,
d. md4iC = ? A <

3. Given the quadrilateral as shown:

Name it by its vertices.

Name the side opposite HE.

Name the angle opposite LG.

Name its diagonals.,

Name_the angles consecutive to LE.
Do EG and FH intersect?

° L]

- O OOD

4., 1Is the following information about a quadrilateral sufficient to prove
it a paralielogram;

a. Its diagonals are congruent.

b. A pair of its opposite sides are congruent.

c. A pair of consecutive sides are congruent.

d. A pair of consecutive sides are cungruent and perpendicular.
e. The diagonals are perpendicular.

f. [ach diagonal bisects two angles.

g. A pair of consecutive angles are supplementary.

5. ABCD is a parallelogram. Complete the following statements:

a. AB =27 A
b. ?=7AD

c. OABC = A

d. BD is a of [] ABCD

e. LABC = ?7 LDCB = ?

£, Name two angles that are supplementary to LBAD.

6. Write a proof of' the following:

Given: ABCD is a trapezoid, DA = CB and DC || AB
PROVE: (A = (B

. 10




SELF-EVALUATION 1! (Cont')

7. AC=5, CE =8, AE =9, B, D, and F are the midpoints of AC, CE, and
AE respectively. Find the lengths of the sides of ABDF.

8. If each of the following is always trie, mark it true. Oiherwise,
mark it false:

a. The diagonals of a square are perpendicular to each other.

b. A square is a parallelogram,

c. If the diagonals of a quadrilateral are perpendicular, it

is a rhombus.
d. A quadrilateral with three right angles is a rectangle.

e. The diagonals of a square are congruent and perpendicular,
f. Each pair of opposite angles of a trapezoid are congruent.
g. A rhombus is an equiangular quadrilateral,

h. The diagonals of a rhombus are perpendicular and bisect
each other,

i. The median of a trapezoid bisects both diagonals.

9. HWrite on your paper these names of quadrilaterals: parallelogram,
rhombus, rectangle, square. After each name write the number of every
statement below shich applies to it

a. Each two opposite sides are parallel.

b. Each two opposite angles are congruent.,
c. Each two opposite sides are congruent.

d. Diagonals have equal lengths.

e. Diagonals bisect each other.

f. Diagonals are perpendicular.

g. All sides are congruent.

h. Ali angles are congruent.

i. A1l angles are bisected by the diagonals.

10. Write a proof in good form for the following implication:

[f the diagonals of a quadrilateral bisect each other and are
perpendicular, then the quadrilateral is a rhombus.

11




SELF-EVALUATION II (cont')

11. For AABC with angle measures as shown, BC = 7 /3 and AB = 14, find

each of the following: ¢

a, m LA >>\\\

b. AC

c. m LACD

d. AD

e. CD

A2 .
12. Write a proof in good form of the following: -——““~3;~—“*“*~—-——'
/

In a triangle, if a median is half as long as the side which
it bisects, then the triangle is a right triangle and the side is
its hypotenuse.

13. [CJABCD is a trapezoid with AB || DC. EF is the median:

a. If AB =12 and DC = 7 2 ¢
then EF = ?

b, If CD = 6 and EF = 14 £ — F
then AB = ?

c. If AB = 27 and EF = 18 2t 2
then DC = ?

IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE PROGRESS
TEST 11,

12




copL NALABLE

\\
BE> ADVANCED STUDY II

a. What is the sum of the measures of the exterior angles of & triangle?
Give a proof to justify your answer.

b. What is the sun of the measures of the jntaerior angles of any
quadrilateral? Give a proof to justify your inswer.

c. What is the sum of the measures of the exterior angles of any
quadrilateral? Give a proof to justify your answer,

Prove the following:

Given: D is the midpoint of AB
E is the midpoint of BC y
Fo,

F is the midpoint of AC

Prove: AE, BF and CD have a point P in common such that AP = §-AE,

. 2 -2
BP = % BF, CP = 3 CD.

a. Prove the following: ¢

K R
Given: 4C is a right angle
AS = AT, BR = BT
A B

Prove: m L1 = 45

T
&
b. Prove the following: »
R
Given: AABC 1s equilateral p
KD | E, P and Q p
are the midpoints
of AC and
Prove: &PDQ is equilateral ¢
8
¢. Prove the following:
Given: ADAC is isosceles with b
Prove: LBAC is a right angle
A ¢

a. In the convex quadrilateral ABCD, AD is the shortest side and
BC is the longest side. Prove that LD > (B.

h. Prove that the sum of the lengths of the perpendiculars drawn
from any point on the base of an isosceles triangle to the legs
is equal to the length of the altitude drawn to either leg.

c. Prove that the sum of the lengths of the perpendiculars drawn
from any point in the interior of an equilateral triangle to the
three sides is equal to the length of an altitude.

13



5.

a.

Ce

ADVANCED STUDY II (cont')

Prove the following:

Given: §§ is the bisector of LABC
CD is the bisector of (ACB

| Prove: m D =90 + % m LA ]

Prove the following:

Given: BD is the bisector of the
exterior angle LEBC

Eﬁ is the bisector of the
exterior angle LFCB

Prove: m LD =90 - % m LA

Prove the following: The altitudes to sides AB and AT in
acute AABC intersect at point E, Prove m (BEC =m 4B + m 4C.

14




SECTION III

Behavioral Objectives:

By the completion of the prescribed course of study, you will be
able to:

19. Given a description or drawing of lines and planes, determine
if relationships of parallelism or perpendicularity hold by
applying any of the following:

a. The definition of parallel planes or lines,

b. The definition of a line parallel to a plane.

¢. If a plene intersects two parallel planes, then it inter-
sects them in two parallel lines.

d, If a line is perpendicular to one of two parallel planes,
it is perpendicular to the other,

e. Two planes perpendicular to the same line are parallel.

f. 1f each of two planes is parallel to a third plane, then
they are parallel to each other.

g. 1wo lines perpendicular to the same plane are parallel.

h. A plane perpendicular to one of two parallel lines is
perpendicular to the other,

i. If each of two lines is parallel to a third line, then they
are parallel to each other.

j. Parallel planes are everywhere equidistant.

20. Given a description or drawing of lines and planes, apply the
theorems and definitions listed above to identify the
following: :

a. Parallel lines

b. Perpendicular lines

c. Parallel planes

d. Lines perpendicular to planes
e. Right angles or triangles

f. Congruent segments

g. Congruent triangles

h. Congruent angles

i. Lengths of segments

J. Measures of angles

21, Given a statement or drawing, tell if this statement is always
ture, sometimes but not always true, or never true, using any
of the definitions or theorems listed in Objective #1.

22, Given a hypothesis and a conclusion, use any of the definitions
or theorems of Objective #1 to write a proof of the conclusion
if the conclusion is valid, or to disprove the conclusion if
the conclusion is invalid.

23. Given a drawing or statement, determine the relationship
described by applying the following definitions or theorems
listed below:

a. The definition of a dihedral angle and its parts (edge,
side or face, interior, exterior).

1£



SECTION III (cont')

Behavioral Objectives {cont')

b. The definition of a plane angle.

¢. The measure of a dihedral angle.

d. The definition of a right dihedral angle.

e. Two planes are perpendicular if they contain a right dihedral
angle. e

f. Vertical dihedral angles are congruent.

g. Theorem 10-7: If a line is pecrpendicular to a plane, then
e¥ery nlane containing the line is perpendicular to the given
plane.

h. Theorem 10-8: If two planes are perpendicular, then any
line in one of them, perpendicular to their line of inter-
section, is perpendicular to the other plane.

i. Theorem: If two parallel planes are intersected by a
third plane, the alternate interior dihedral angles are
congruent.

j. Theorem: If two intersecting planes are each perpendicular
to a third plane, their intersection is perpendicular to
the third plane.

24. Given a hypothesis and a conclusion, use any of the definitions

and theorems of CObjective #1 and statements a~-e and g-1 of Objective
#5 to write a proof of this conclusion,.

16




RESOURCES III

I. READINGS:
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II. PROBLEMS:
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2, Jurgensen: #19-#22 p, 156 ex. 1-18, p. 170 ex. 20-21, 23-24;
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3. Anderson: #19-#22 p. 332 ex. 1-7, pp. 338-339 ex. 1-13; #23-
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5. Nichols: #19-#22 p. 116 ex. 1-14; #23-#24 p. 63 ex. 1-5,
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SELF-EVALUATION I1°

1, Answer the following true or false:

a. Two planes are parallel if their intersection with
another plane is two parallel lines.

b. Two planes perpendicular to the same line are parallel.

c. If each of two planes is parallel to a line, the planes
are parallel to each other.

d. Two lines are parallel if they have no points in common.

e. Two lines parallel to the same plane are parallel to
each other,

f. If each of two interser.ting planes is perpendicular to
a third plane, their 1ine of intersection is perpen-
dicular to the third plane.

g. If a line not contained in a plane is perpendicular to
a line in the plane, then it is perpendicular to the
plane.

h. At a point on a 1ine, there are infinitely many
lines perpendicular to the line.

i. Through a point outside a plane there is exactly one
1ine perpendicular to the plane.

‘) «>r >
je Ifl?tglane E is perpendicular to AB and AB || CD, then
E .

k. A plane perpendicular to one of two perpendicular planes
is never perpendicular to the other plane.

1. If a 1ine is not perpendicular to a plane, then each
plane containing this line is not perpnedicular to the
plane.

2., Plane G cgggpins gﬁénts A, B, C and plane A contains points D, E, F
such that AD } G, AD | H, and AB = DF. Which of the following
statements must be true:

a. AF = BD
b. G I| H

c. BC || EF
d. AC | AD

e. AF and BD bisect each other
f. AABC = ADFE

g. LAFD = LDBA

h. AC || DF

R’ 1
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3.

SELF-EVALUATION ITI (cont')

For the following statements, refer to the figure at the right and
justify each statement with a theorem or definition:

<«
Given: AB | m

A8 | n l//’h ' c J;§7

(RN
1R 4

a. mi|n
o <=
b. AC || BD
c. ABDC is a parallelogram

Ll

d. CD = AB

7
o : f f 1 s . 8 ’
Write a proof in good form for the foilowing ///iﬁ _— ‘j///
Given: E || F, A8 | E at A o S .

€0 | EatoD ' ><
Prove: AC = BD

Prove the following:
: (4
Given: RS is in plane E
.PRS is a right angle N
éd | EatQ T

!
(3
Prove: LQRS is a right angle [ fiii://l:)7
Y

Answer the following true or false:

a. The intersection of a plane with the faces of a dihedral
angle is a plane angle of the dihedral angle.

b. Vertical dihedral angles are congruent.
¢, Each side of a dihedral angle contains the common edge.

d. Two planes perpendicular to the same plane are parallel
to each other,

19



SELF~ EVALUATION ITI (cont')

e. All plane a;gles of the same dihedral angle are
congruent,
7. Complete the following sentences:
a. If two dihedral angles are right dihedral angles, then they

are .

b. If two dihedral angles are congruent, the of
these two dihedral angles will be congruent,

c. If two planes intersect to form congruent adjacent dihedral

angles, then the planes are ' .

8. Prove the following:

Given: (ADB is a plane angle of
dihedral engle LA - GH - B,
P is a point of plane ADB

Prove: PU | GH

IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE YOUR LAP TEST.

20




a.

c.

a.

o)

ADVANCED STUDY II1

Prove the following us1ng the given figure: There is one and
only one line which is perpendicular to each of two given skew 1ines.

Prove the following: If two intersecting planes are each perpendicular
to a third plane, their intersection is perpendicular to the third

/_g

Prove the following: If three planes E;, E,, and E; intersect in
the thre« lines L;5, L23, and L33, then eltﬁer the %hree lines
intersect n a common point or each Tine is parallel to the other
two lines.

Prove the following: If a given line is parallel to a given plane,
then the intersection of any plane containing this line with the
given plane must be parallel to the given line,

Prove the f011ow1ng If each of two intersecting lines is para-
11el to a given plane, then the plane determined by these tines
is parallel to the given plane.

Prove tie following: (//,r—-—-
P s 4
. : 1

Given: || b b c|] b — ——

e 4

'//
/x_lw 7

a
3T
Prove: PQ

|14

21



3.

ADVANCED STUDY III {cont')

Given a correspondence between two disjoint triangles that lie in
non-parallel planes. If the three lines joining corresponding
vertices intersect at a common point, and if the lines containing
corresponding sides intersect, then the three points of intersection

are collinear,

RESTATEMENT:

Given: A correspondence ABC ﬁi A1g§C1 betwegen AABC and AA;B;C; which

%%e in non-parallel planes, ét 1, and %_jgtersect at po%nt
intersecfs %181 at point X; intersects CiA1 at point Y; and

intersects A;B; at point Z,

Prove: X, Y, and Z are collinear,

In the following we are going to prove that the measure of a right
angle is equal to the measure of an obtuse angle. You are to write

the indicated proof. After you have finished if you think there is

a fallacy in the proof (the drawing or the argument) you are to explain
what it is. If you do not think there is a fallacy, you are to

explain how such a contradiction could exist.

M is the | bisector of A
N isnghe bisector of AE ty

t
Prove: LECD = LADC \ g /
i

Given: §§CD is a rectangle ) " 8

22



SECTION 1V
(OPTIONAL: Consult your teacher before doing any work on this
. section)
Behavioral Objectives:
ab]eB{ofhe completion of the prescribed course of study, you will be
25. Given a drawing or statement evaluate relationships described
by using the definitions and theorems 1isted below:
a. Definition of the projection of a point into a plane.
b, Definition of the projection of a line into a plane.
c. Definition of the projection at A, where A is any set of
points in space into plane E,
d. Theorem: If a 1ine and a plane are not perpendicular,
then the projection of the line into the plane is a Tine.
26. Given a hypothesis and a conclusion, write the required proof
involving any of the theorems or definitions listed in Objective

#25,

RESOURCES 1V
* 1. READINGS:
| 1. Moise: #25-#26 pp. 281-284,
2. Jurgensen: #25-#26 p. 259, pp. 278-279.
II. PROBLEMS:
1. Moise: #25-#26 p. 284 ex. 1-8.
2. Jurgensen: #25-#26 p. 264 ex. 17-18, p. 279 ex, 1-5, p. 280
ex. 9-16.

23



SELF-EVALUATION IV

Answer the following true or false:

a.

b.

C.

i.

The projection of a line into a plane is always a line.
For each acute angle there is a planue such that the
projection of the acute angle into the plane is an obtuse
angle.

The length of the projection of a segment into a plane
is always less than the length of the segment.

If plane M is perpendicular to plane N and AABC lies

in plane M, then the prcjection of AABC into plane N

{s a 1ine segment. ‘

The projection of a point is always a point.

The projection of a segment is always a segment,

The projection of an angle can be a segment.

The projection of two skew lines can be two parallel 1ines.

The projection of a right angle can be a right angle.

Prove the following:

Given: H is the projection of A into

projection of AF into E, AF = AB

ﬂ\
plane E, HB is_the projection
of AB into E, HF is the
Prove: HF = HB HSC f
E B

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, CONSULT YOUR TEACHER.
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Part 1

Theorem 9-1:

Theorem 9-2:

Theorex 9-3:

Theorem 9-43

Theorem 9=5:

Theorem 9-6¢

Theorem 9-7:

Parallel Postulate:

Theorem 9-8:
Theorem 9-9:
Theorem 9-10:
Theorem 9-11:
Theorem 9-12:

Theorem 9-13:

&y
00&4%1481
I3

APPERDIX

THEOREMS, COROLLARIES, AND POSTULATES

Two parallel lines lie in exactly one plane.

Two lines in a plans are parallel if they are both perpendi-
cular to the game line,

Let L be a line and let P be a point not on L. Then there

is at least one line through P, parallel tc L.

If two lines are cut by a transversal, and one pair of
alternate interior angles are congruent, then the other
pair of alternate interior angles are also congruent.

The AIP Theorem. Given two lines cut by a trangversal.
If a pair of alternate interior angles are congruent,
then the lines are parallel.

Given two lines cut by a transversal. If a pair of
corresponding angles are congruent, then a pair of
alternate interior angles are congruent.

Given two lines cut by a transversal. If a pair of
corresponding angles are congruent, then the lines are
parallel.

Through a given external point there is only one
parallel to a given line.

The PAI Theorem. If two parallel lines are cut by &
transversal, then alternate interior angles are congruent.

If two parallel lines are cut by a tranaversal, each pair
of corresponding angles are congruent.

I2 two parallel lines are cut by a transversal, the interior
angles on the same side of the transversal are supplementary.

In a plane, if two lines are each parallel to a third line,
then they are parallel to each other.

In a plane, if a line is perpendicular to one of twe
parallel lines, it is perpendicular to the other.

For ever; triangle., the sum of the measures of the angles
is 180.

25



Corollary 9-13.1:

Corollary 9-13.7:
Corollary 9-13.3:

Theorem 9-14:

Theorem 9-15:
Theorem 9~16:
Theorem 9-17:

Theorem 9-18:

Theores 9-19:

Theorem 9-20:

Theorem 9-21:

Theorem 9-22:

Theoren 9-23:

Theorem 9-24:

Theorem 9-25:

Theorem 9~26:

Theorsm 9-27:

Theorem 9-28:

fheorem 9-29:

Theorem 9-30:

BEST COPY AVAILABLE
APPENDIX {cont')

Given a cour i sptaaence between two triangles. If two
valre of corresponding engles are congruen., then the
third pair of corresponding angles are al o z20:asriant,

The acute angles of a right triangle are complementary.

For any triangle, the measure of an exterior angle

is the sum of the measures of the two remote interior
anzles.

Bach diagonal separates & paraullelogram into two congruent.
triangles.

In a parallelogram, any two opposite sides are congruent.
In a parallelogram, any two opposite angles are congruent.
In a parallelogram, any two consecutive angles are
supplementary.

The disgonals of a parallelogram bisect each other.

Given s quadrilateral in which both pairs of opposite
sides are congruent. Then the quadrilateral is e

paral’ .logram.

If two sides of a quadrilateral are parallel and congruent,
then the quadrilateral is a parallelogram.

It the diagonals of a quadrilateral bisect each other, then
the quadrilateral is a parallelogram.

The segaent between the mid-points of two sides of a
triangle is parxilel to the thixd side and half as long.

If a parallelogram has one right angle, then it has four
right angles and the parsllelogrsm is a rectangle.

in a rhombus, the diagonals are perpendicular to one
anothex.

If the diagonals of a quadrilatersl bisect each other
and are perpendicular, then the quadrilatersl is a rhombus.

The median to the hypotenuse of a right triangle is half
a8 long as the hypotenuse.

The 30-60-90 Triangle Theorem. If an acute angle of a
right triangle has measure 30, then the opposite side

is half as long as the hypotenuse.

If one leg of a right triangle is Malf as long as the
hypotenuse, then the oppusite angle has measure 30..

If three parallel lines intercept congruent segments on
one transversal T, then they intercept congruent segments
on every transversal T; which is parallel to T.

If three parallel lines intercept congruent segments on
one transversal, then they intercept congruent segments on
any other transversal.
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APPENDIX (cont') 355‘1'00&
Part IX

1. A quadrilateral may be established to be a parallelogram by
proving any of the following:

(a) Both pairs of opposite sides are parallel.

* (b) Both pairs of opposite sides are congruent.

(¢) Both pairs of opposite angles are congruent.

(d) A pair of opposite sides is parallel and congruent.
(e) The diagonals bisect each other.

2. A quadrilateral may be astablished to be a rectangle, rhombus
or square by proving any of the following:

(a) Rectangle:

(1) By proving the quadrilateral is a parallelogram
vwith a right angle.

(2) By proving the quadrilateral is a parallelogram
with congruent diagonals.

(3) By proving the diagonals of the quadrilateral
are congruent and bisect each other.

(b) Rhombua:

(1) By proving the quadrilateral is a parallelogram
with four congruent sides.

(2) By proving the quadrilateral is a parallelogram
with perpendicular diagonals.

* (3) By proving the diagonals are perpendicular and
bigect each other.

. (¢) Square:

(1) By proving the quadrilateral is a rectangle
with four congruent sides.

(2) By proving the quadrilateral is both a rhombus
and a rectangle.

(3) By proving the diagonals of the quadrilateral
are congruent, perpendicular and bisect each
other.
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RATIONALE

In previous mathematics courses you learned to compute
the areas of some polygonal regions by applying a rule or a
formula. As a result, you have some familiarity with the
word “"area", although you may have some difficulty defining
it.

In this LAP, area is developed as a relation between a
geometric region and a unique number. The measure of area is
introduced in much the same way as the measures of distance and
angle; by means of postulates. The well known Pythagorean
Theorem will be proved, and special numerical relationships for
the lengths of sides of special right triangles will be estab-
lished.

The Pythagorean Theorem, and the theorems pertaining tc
30 - 60 - 90 right triangles are used extensively in many of

the following LAPs.

-~

NOTE: Polygonal is pronounced - po « 1yg « o « nal



SECTICN B
Behavioral Ohjectives: ESTCOPIAMIMB[[

By the completion «f the prescribed course of study, you will be
able to:

l. Given an appropriate drawing of a polyjon, use the necessary
definitions and postulates to identify.

a. a polygon

b. a polygonal region

€. a union of triangular regions
d. the area

2. Given the drawing of a geometric tigure, and sufficient infor-
mation, use ¢ppropriate theorems and postulates to compute the
area, altitude, or bhase of:

a. a square
b. a rectangle

3. Apply the following definitions, theorems, or postulates in
evaluating given relationships and writing proofs:

Definition of a Polygonal Region

The Area Postulate

The Congruence Postulate

The Area Addition Postulate

The Unit Postulate

‘heorems for finding area of a square or a rectangle

-0 O C OO
L ] - .

4. Given the drawing of a geometric figure, and sufficient infor-
mation, use appropriate postulates and theorems to compute the
area, altitude, or base of:

a. any triangle
b. a trapezoid
c. a parallelogram

5. Given two triangles, compute the ratio of their areas when the
following is known:

a. The triangles are congruent

b. The triangles have the same base and the same altitude

Cc. The ratioes of the bases and the ratio of the altitudes of the
two triangles

6. Apply the following theorems in evaluating given relationships and
writing proofs:

a. Theorems for finding the area of a triangle, trapezoid, and
a parallelogram,

b. Theorem 11-6 (Moise) - If two triangles have the same base and
altitude, they have the same area.

c. Theorem 11-7 (Moise) - If two triangles have the same altitude,
then the ratio of their arecs is equal to the ratio of their
bases.




SECTION 1
RESOURCES

I. READINGS:
1. Moise: #1 - #3 pp. 291-296; #4-#6 pp. 298-301.
2. Jurgenszn: #1-#3 pp. 471-472; #4-#6 pp. 474-480, 482-483.
3. Anderson: #1-#3 pp. 377-383; #4-#6 pp. 385-388, 390-392.
4. Lewis: #1-#3 pp. 580-5&2; #4-#6 pp. LE4-588.
5. Nichols: #1-#3 pp. 316-313; #4-#6 pp. 320-323.

I1. PROBLEMS:

1. Moise: #1-#3 pp. 296-297 ex. 1-14; #4-#6 pp. 302-305 ex. 1-23.

¢, Jurgensen: #1-#3 pp. 473-474 ex. 1-19; #4-#6 pp. 477-478 ex.
1-21, p. 481 ex. 1-19 (odd numbers), p. 482 ex. 23-28, 31-32,
pp. 483-484 ex, 1-12 (odd numbers).

3. Anderson: #1-#3 p. 384 ex. 1-15; #4-#5 pp. 389-390 ex. 1-17,
pp. 392-393 ex. 1-9, 14-15,

5. Lewis: #l-#3 pp. 583-584 ex. 1-15; #4-#6 pp. 588-589 ex. 1-22
(even numbers), pp. 590-591 ex. 1-10, 16, 18.

6. Nichols: #1-#3 pp. 318-320 ex. 1-12; #4-#6 p. 323 ex. 1-6, 9,
11, 15-16.
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SELF-EVALUAT, < Coy ﬂl/ﬂlug[[

1. Tne figure ABGFED at the left below re:ults when triangles ABC and DEF
intersect as shown on the right:

" /\\ A

) / \“. it ) / ] /',! \': . {

. /7 | Lo {f

. HM’%\.\ | \L‘
\‘LI.

a) Is the union of AABC and ADEF the same 3s ABGFED?
b) If the area of AABC is 12 and the area of ADEF is 15, can you
find the area cf AGGFED? Why?
* c) Is ABGFED a polygonal region?

2. The figure below consists of four rectangies and a square hole, one
unit on a side:

1 e
D__4* ¢t
E
3 E&~,
2 Lk
n k

Determine the area of the four rectangles.

3. Answer the following true or false:
a) A triangle is a polygonal region.

b) For every real number A there corresponds some polygonal region
R that has area A.

L J —————— e

¢) Every polygonal region has ¢ unique area.

d) The union of two polygonal regions has an area equal to the
sum of the areas of each region,

e) The interior of a square is 4 polygonal region,

f) If the side of one sguare i. couble the sid> of another square,
then the area of the first scuare is four times the area of the

o second square,
d




CELTLLVALUATION oo ) BESTGOEI AWMBLE

g) If you doublo the altitude of & recrangle and leave the
base the sam- then the area of tx- vcond roctangie would be
twice the fivat,

h) The area of a square 2% inches on & side is equal to 4% square
inches.

i). The aréa of a rectang'e 50 ft, long and 16}, ft, wide is 825 sq. ft.

j) If the area of a square is 50 sq. ft. then each side is equal
to 5/2 ft.

k) If the altitude of ¢ cectanale r¢ P00 in, and the area is 75 sq.
in., then the base ot the recta:,yie is 15 in. long.

1) If two Lriangles are congruent. chan ¢he triangular regions have
equal areas.

Prove the following:

P 2
Given: ABCD is a square o
EA = ED . -~
N
~~
Prove: a A0ABE= a ADCE .u_.QE:J
i <

[{I
'Y Piy i ,
L. “-\6. Ve ( 17
- v S
: W3
b) Determine the area of each parallelogram:
1) Y S 4 2) Y:‘“fT""§
5:_4/ ;’/-6 \.1 PRAAN
Lo N\
—tl/ A e
7.5 Y

c) Using the information given and the figure below, answer the
following questions:

¢
AT
\T / "‘\_\ P S
i l \\\\L\. ..“\\

/.’ | ‘ ) \_\ ~

, X { ~
P U -

A G T T T T
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1) Ab
2) AB

12, OC
10, DC

6, DE = 4. Find a ABCD,

6, a ABCD = 64, '"ind DE.

3) AB = 30, DE.=8, 8D = 18, Find AD (without using the Pythagorean
Theorem),

4) EF = FB, BF = 5%, DE = 8, Find a CFED.
¢ 5) DE = 7 and the median of ABCD is 14. Find a ABCD.
. 6. Complete the following:

a) If two triangles have equal altiiwiles, then the ratio of their

is equal *o the ratio of their bases.

b) If two triangles have equal altitudes aﬁd equal bases, then they

have equal .

¢) If two triangles have equal altitudes and their bases are 10 in.
and 12 in., respectively, then the ratio of their areas is equal

to .

d) 1Is it true that two triangle having equal areas have equal altitudes

and equal bases?

7. a) In the figure PQRS is a parallelogram with PT = TQ and MS = SR,
In the following, compare the areas of the two figures listed.

p -

1) APSQ and ATSQ
2) ASTR and ASPR
3) AMTR and ASTR

b) Find the area of a triangle with altitule of 10', inches and base
16 inches.

3




SELF-EVALUATION T (cont')  BEST COPY Aupyipp; r

¢) The area of a triangle is 72, If one side is 12, what is the
a‘titude to that side?

d) Find the area of a trapezoid with altitude of 8 inches and with
bases of 14% inches and 16 inches.

e) The area of a parallelogram is 816 sq. ft. If the width is 10 feet
and the length is 34 feet, what is the altitude?

8. Prove the following:

Given: ABCD is a parallelogrum ' 8 ¢
with diagonals AC and BD. z{iii:::::>£i:::::;77

Prove: a AAED = 3 a [C]ABCD p )

9. Prove the following: A

Given: Median AD of AABC -‘\~“j;3'ta

was extended to point E. \ /
TN
Prove: a AABE = a OACE. 5 < —

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE THE PROGRESS TEST.



ADVANCED STUDY 1I

1. For the following diagram:

a) Find the sum of the areas o1 the eight
regions - four right triangles and 3
four rectangles (Don't count the hole).

b) Find the base, DE and the altitude Pl o _ V¥ '3
from A to DE, Find one-half the pro- o 55 2
duct of these two numbers. ? o BT L
¢ ) Lt ‘/’; R 3
c) Can you explain why the results of pt L + 4t | .7
part (a) and part (b) are the same in ¢ 3
. spite of the hole?

2. Prove the following:

Given: ABCD is a parallelogram

prove: a AAED = 3 a [JABCD

3. Prove the following: ' L

| C
If a 1ine separates a parallelogram /
into two regions of equal area, then

the line passes through the point of A Y
intersection of the diagonals.

4, Prove the following:

Given: [ JABCD is a trapezoid with » a.

M and K are mid-points of r k
AD and BC respectively

P “ R0 4 e it
Prove: a AAPD = a [LI1PBCD = % a [JABCD

A"

* 5. Prove the following:

Given: OMNO with A, B, and C the midpoints of MN, NO, and MO respectively.
Prove: a [ _|MABC =% a AABC




SECTION 11 BEST COPY AVAILABLE

Behavioral Objectives

By the completion of the prescribed course of study, you will be able
to:

7. Given a right triangle and a measure of two of its sides, apply
the Pythagorean Theorem to compute the measure of the third side.

8. Given the measures of the sides of a triangle, apply the converse
of the Pythagorean Theorem to determine if it is a right triangle.

9. Supply a proof of the Pythagorean Theorem and its converse and/or
apply these theorems in evaluating given relationships and in
writing proofs,

10. Given the measures of a side of a triangle, compute the measure of
the other two sides or its area when the triangle is:

a. an isosceles right triangle
b, a 30 - 60 - 90 triangle
c. an equilateral triangle

11. Prove and/or apply the following theorems in evaluating given
relationships and in writing proofs:

a. Isosceles Right Triangle Theorem
b. Converse of the Isosceles Right Triangle Theorem
¢, The 30 - 60 - 90 Triangle Theorem
RESOURCES
I. READINGS:
. Moise: #7 - #9 pp. 306-307; #10-#11 pp. 312-313.

1

2. Jurgensen: #7 - #9 pp. 265-267; #10 - #11 pp. 269-271.
3. Anderson: #7 - #9 pp. 394-396; #10 - #11 pp. 399-400.
4
5

. Lewis: #7 - #9 pp. 365-366; #10 - #11
. Nichols: #7 - #9 pp. 230-234, 236-238; #1 0 - #11 pp. 238-239.

II. PROBLEMS:

1. Moise: #7 - #9 pp. 308-310 ex. 1-6, 7 (a), 9-18; #10 - #11 pp.
313-315 ex, 1-20.

2. Jurgensen: #7 - #9 pp. 267-279 ex. 1-32 (even numbers); #10 -
#11 pp. 272-273 ex., 1-21,

3. Anderson: #7 - #9 pp. 396-397 ex, 1-13, 17-19; #10 - #11 p. 401
ex., 1-9, 11-14, 17, p. 407 ex. 1-16.

4, Lewis: #7 - #9 pp. 366-367 ex. 1-12, p. 369 ex. 1-5; #10 - #11
p. 370 ex, 10 - 12, p. 372 ex. 16.

5. MHichols: #7 - #9 p. 235 ex. 1-8, p. 239 ex. 1-5, 11; #10 - #11
p. 239 ex. 1=-5.
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SELF~EVALUATION 11 BEST copy AVAlLAB g

The hypotenuse of a right triangle is 8 in. long and one leg has
length of 4 in, What is the length of the other leg? '

How long must a tent rope be to reach from the top of a 12 foot
pole to a point on the ground which is 16 feet from the foot of
the pole?

A boat travels south 24 miles then east 6 miles, and then north
16. miles. How far is it from its starting point? r

For the figure at the right, find AB and CB.

Which of the following sets of three numbers could not represent the
sides of a right triangle? '

(a) {5, €, 7} (¢) {5, 12, 13}
(b) {3, 4, 5} . (d) {7, 8, 6}

a) The hypotenuse of a right triangle is 17 and one leg is 15. Find
the area of the triangle.

b} In 2ABC, 4C is a right angle, AC = 30, and BC = 25, Find
1) a AABC 2) AB

c) The hypotenuse of a triangle is 10 and another side is 8. Find the
area of the triangle.

a) If an altitude of an equilateral triargle is 18 in. long, how long
is one side of the triangle?

b) What is the area of the isosceles triangle whose congruent sides
have lengths of 20 in. each and whose base angles have measures of:
1) 30 2) 45

c) The area of an equilateral triangle is 9/3. Find its side and its
altitude.

d) Find the two legs of right AABC with LC a right angle, m (A = 30
and AB = 20.

a) Prove the Theorem: The area of an equilateral triangle with the
side S is given by Sz/y .

T
b) The area of a square is 64. How long is a diagonal of the square?
¢) The diagonal of a square is 5/2. What is the perimeter of the square?

10



SELF-EVALUATION I! (cont')

d) Find the area of the given trapezoid: ‘zﬁﬂr4qz3r
e ’ 4“4/[4
. L]
A \
// :&'I | [': \\
/a7 L1 e

6. Prove the following:

Given: DB 1 AC / ~——
fé—to >
Prove: (AD)? + (BC)2 + \\ _,/’//

(AB)2 + (DC)?

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR LAP TEST.

l 11
ERIC

Full Tt Provided by ERIC.
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ADVANCE STUDY II

Il
1. Prove the following: ”
Given: AABC with altitude BD /o
a ,
o Prove: ¢2 = a2 + (b + d)2 - 2d(b + d) A7 & <
L
2. Prove the following: In a triangde, two sides have lengths a and
b. The altitude to the third side separates that side into segments
of length ¢ and d respectively. Prove: (a + b){(a - b) = (¢ + d)(c - d)
3. A helicopter pilot makes the folldwing trip. He goes 30 miles north,
40 miles east and 2 miles straight up. How far is he from his starting
point?
a8
.
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RATIONALE

As you recall, a congruence is a correspendence

between the sides and angles of a pair of triangles.

A similarity is also a correspondence between a pair

of triangles, but instead of the measures of the sides
being equal, the ratio of their measures must be equal.
Also, the corresponding angles must be congruent - as
they are in a congruence.

A proportion is merely a simple algebraic equa- |

|
tion. You will be expected to rely heavily on your |

algebraic knowledge of fractional equations.
Similarity is extremely helpful in trigonometry.
In this LAP, you will also study the three trigonome-
tric ratioes - sine, cosine, and tangent and apply
them to determine the measures of the angles and sides

of a right triangle.



Section !
BEHAV IORAL OBJECTIVES:

By the completion of the prescribed course of study, you will
be able to:

1. Given'two sequehces of positive numbers, determine if they are
proportional,

2. Given any pair of positive real numbers, compute their:

a) Arithmetic mean (average)
b) Geometric mean

3. Given two similar triangles and sufficient information:

a) Name the corresponding angles which are congruent.

b) Name the corresponding sides which are proportional.

c) Compute the lengths of specified sides when given the lengths
of ather sides.

4. Given a line parallel to one side of a triangle intersecting the
other two sides: .

a) Determine the segments which are proportional.
X b) Compute the lengths of specified segments when given the
lengths ¢f the other ones.

5. Be able to apply vhe following theorems in evaluating or prov-
ing relationships between segments and sides of a given triangle:

a) Theorem: If a line intersects two sides of a triangle and
cuts off segments proportional to these two sides, then it
is parallel to the third side.

b) Theorem: The bisector of an angle of a triangle separates
the opposite side into segments whose lengths are proportional
to the lengths of the adjacent sides.

c) If three or more parallels are each cut by two transversals,
the intercepted segments on the two transversals are proportional.

6. Given a correspondence between two triangles and sufficient infor-
mation, determine if the correspondence is a similarity by one of
the following reasons and evaluate specific relations pertaining
to them:

a) Three pairs of corresponding angles are congruent.
b) Two pairs of corresponding angles are congruent.
c) If a line paraliel to one side of the triangle intersects the
the other two sides in distinct points, then it cuts off a
~o., triangle similar to the given triangle.

7. Prove a correspondence between two triangles is a similarity when
the following is given and evaluate specific relationships per-
taining to them:

‘e
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a) A correspondence between two triangles, two pairs of corres-
ponding sides are proportional, and the included angles are
congruent.

b) A correspondence between two triangles and the sides are
proportional.

Given any right triangles and an altitude to the hypotenuse:

a) Name proportionaiities between segments.

b) ilame the similar triangles.

c) Compute the length of any specified segment when sufficient
information is given.

d) Prove any given implication relating ta the above.

Given any pair of similar triangles and sufficient information:

a) Compute the ratio of any pair of corresponding sides when
qgiven the ratio of their areas.

b) Compute the ratio of the areas of two triangles when given
the ratio of any pair of corresponding sides.

c) Given sufficient informaticn, use an appropriate proportion
and compute the length of sides.

d) Given sufficient information pertaining to any of the above,
evaluate svecified relationships and prove any given implica-
tion relating to them.



RESOQURCES 1
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Readings:

1. Moise: # 1, 2 pps. 321-323; # 3 pps. 326-328; # 4, 5 pps. 330-331;
# 6 pps. 336-337; # 7 pps. 341-343; #8 pps. 346-347; # 9 pps. 349-
350. :

2. Jurgensen: # 1, 2 pps. 229-232, 234-235; # 3 pps. 238-241; # 4, 5
Pps. 251-254; # 6 pps. 244-246; # 7 __ ; #8 pps. 258-262; # 9 pps.
184-485.

3. Anderson: # 1, 2 pps. 409-414; # 3 pps. 416-418; # 4, 5 pps. 420-422;
# 6 pps. 425-426; # 7 pps. 429-432; # 8 pps. 435-436; # 9 pps. 438.
439.

4. Lewis: # 1, 2 pps, 329-331; # 3 pps. 342-344; # 4, § pps. 333-338;
# 6, 7 pps. 345-348; # 8 pps., 360-363; # 9 pps. 594-595,

5. Nichols: # 1, 2 pps. 202-206; # 3 pps. 207-210; # 4, 5 pps. 211-212;
# 6 pps. 214-216; # 7 pps. 217-218; # 8 pps. 224-225; # 9 p. 324

II. Problems:

1. Moise: # 1, 2 pps. 324-325 exs, 1-13; # 3 pps. 328-329
exs. 1-10; # 4, 5 pps. 332-334 exs. 1-13; # 6 pps. 338-
339 exs. 1-10; # 7 pps. 344-346 exs. 1-12; # 8 pps. 348-
349 exs. 1-6; # 9 p. 351 exs. 1-10 .

Jurgensen: # 1, 2 pps. 232-233 exs. 1-14, pps. 236-237

exs. 1-12; # 3 pps. 242-243 exs, 1-22; # 4, 5 pps. 255-258 exs.
1-25; # 6 pps. 247-250 exs. 1-31; # 7 i #8 p. 263

exs. 1-4; # 9 p, 486 exs. 1-20

Anderson: # 1,2 pps, 414-415 exs. 1-12; # 3 pps. 418-420
exs, 1-16; # 4, 5 pps. 423-425 exs. 1-15; # 6 pps. 427-429
exs, 1-17; # 7 pps. 433-434 exs, 1-12; # 8 p. 436 exs. 1-5,
$psi 436-437 exs. 1-7; # 9 p. 439 exs, 1-4, p. 440 exs,

-11.

4. Lewis: # 1, 2 pps. 332-333 exs. 1-8; # 3 pps. 348-350 exs,
1-8; # 4, 5 pps. 338-340 exs. 1-6, pps. 340-341 exs. 1-8;
# 6, 7 pps. 350-351 exs. 1-10; # 8 pps. 363-364 exs. 1-5,

$gs. 364-365 exs. 1-4, 6; # 9 pps. 599-600 exs. 1-2, 5-12,

Lak]
-

(#%]

pps. 205-206 exs. 1-13, 15, 17; # 3 pps. 210-
4, 5 pps. 213-214 exs, 1-9; # 6 pps. 216-217
ps. 218-221 exs., 1-14; # 8 pps. 225-226 exs. 1~
exs. 3-5, 7; # 9 p. 324 exs. 6, 12

5., Nichols: # 1,
211 exs, 1-7;
exs. 1-12; # 7
5 pps. 227-228

1, 2
7; #
P

©
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SELF EVALUATION
1. Are any two pairs of the following sequences proportional:
a) 3,7, 12 b) 9, 21, 36 c) 5, 35,10
Z 6
2. Which of the following is a true proportion:

a) 3+1):(4+1)=3:4 b) (2 -3+3):(2°4+4)=3:4

c) 23 ¢+ 24 =3 : 4 d) (3-3):(4-4)=1:1
. 3. If2= 11 , then x is equal ?_.
3 x+3

4. For each of the following proportions, solve for x:

a)3 =6 b) 2x = 4a c)2=11
x 8 3v Wb 3 X
5.. Complete each statement:
a) If 3a = 2x, thena = __,and a8 =
X 2
b) If 7b = 4a, thena=___ ,and b =
a
6. Find the geometric mean and the aritimetic mean of the following
pairs:
a) 6 and 12 b) ¥3 and /12
c) 8 and 10 d) 6/27 and 3/2
7. Given AABC -~ ADEF and lengths of sides are as marked. Find
x and y. AR
1
¢
£
) )
. A L ! I 1
8. In the figure AABC -~ AADE. If AD =3, AE =5, BC = 10 and
AB = 12, find AC and DE. c
E
A
D —8

©
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- BEST COPY AvaiLap

Self Evaluation  (cont.)
9. If ASXY ~ ASRT, the ratio of their altitudes is the same as the
ratio of:
a) their preiﬁeter : c; the measures of their corresponding angles
b) their area _ d) none of the above. ‘
10. In the figure, OF ||AB: o
a) If AC =12, CD = 4, CE = 8, find BC. P -
b) If AD = 6, BE = 10, CD = 4, find CE.
c) IfBC =22, EB=6, CD =8, find AC.
f S _ Y.}

d) If AC = 15, CE = 6, BC = 18, find AD.

11. Given the figure with AD = 6, ED =4, and BC = 6. Find DC and
AC.

12. Which of the following sets of data make FE |l BC:

a) AB =14, AF =6, AC=7, AG =3 A§

b) AF = 6, FB =5, AG = 9, GC = 8 F//”\\XG

c) AC =21, GC =9, AB = 14, AF = § /// \\X
d) AB = 24, AC = 6, AF = 8, 6C = 4 4 .

13. Given a correspondence ABC <+ DEF between two triangles. Which
of the following cases are sufficient to show that the corrvespon-
dence is a similarity:

a) tA = (D, ¢B = LE

b) Both triangles are equilateral

c) Both triangles are isosceles and m:A = miD
d) msC = m;F = 90, and AB = DE

e) meA = 40, m:B = 60, myE = 60, mF = 80.

Full Tt Provided by ERIC.
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~Self Evaluation = (cont.)

14, The gjyen diagram snows the union of two right triangles with
X

leg in common, and m:W = m.XYZ, ZX is the geometric mean of:
a) WZ and WX ¢) WZ and ZY 2 y
b) WX and 2Y d) WX and XY

'N

X

15. Given the figure with AC - CE = BC * CD and AD and BE
intersecting at C Prove: AABC -~ ADEC

16. If 2, 5, 6 are the lengths of the sides of one triangle and
73, 9, 3 are the lengths of the sides of another triangle,
are the triangles similar?

17. In the figure AB | BC, BH | AC, and the lengths of the segments are

as shown. A_y
a) Name the pairs of similar triangles ] s
_ : 4
- b) Find X, y, and z | ¥
c
. I, - )
.. 18. Given two similar triangles in which the ratio of a pair of

corresponding sides is %" What is the ratio of the area?

.19, If the ratio of the areas of two similar trian?les is %,
what is the ratio of a pair of corresponding ailtitudes?

20. The areas of two similar triangles are 225 sq. in. and 36
sq. in. Find the base of the smaller triangle if the base

of the larger is 20 inches.

21. The areas of two similar triangles are 144 and 81. If a
side of the former is 6, what is the corresponding side

e of the latter?
. ,



BEST COPY, AvmiLap, ¢

Self Evaluation (cont.)

22, How long must a side of an equilateral triangle be in order that
its area shall be twice that of an equilateral triangle whose side
is 10?

23. Prove the following theorem: In similar triangles corresponding
medians have the same ratio as corresponding sides:

F H
p X
W
”‘;::::::j::::::hé\\\\\h
3 R

Given: AABF - aAHRQ with AW and HX median of sABF and AHRQ

respectively,
Prove: AW = AF = FB = AB
X H QR R
24. Given: aABC - AXYZ. Complete each of the following:
C
k-
X W Y A p1 8
a ARBC
a) If AB =5 and XY = 3, then & AXYZ = ?
a AyzZ = ?

b) If AC =7 and XZ = 4, then a BABC

n
)

c) If a AABC = 36 and a aXYZ = 25, then BC

a aXYZ 9 cD
d) If aaABC =25, then ZW = ?

If you have mastered the Behavioral Objectives, take your Progress Test.
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-ADVANCED STUDY I

Explain how two triangles can have 5 parts (sides and angles) of
one congruent to 5 parts of the other triangle and still not be
congruent. Draw a figure to illustrate your explanation.

Prove the following: The geometric mean of two positive numbers
is always less than the arithmetic mean i.e.:
Show

Yab < %(a + b). (Hint: use an indirect proof.)

Prove the following: Given AABC with AB > AC., The bisectors of the
interior and exterior angles at A intersect BC at points D and E,
respectively. Prove

/ADZ + REZ - JADZ + AEZ = 2
- T B8

Given the figure with perpendiculars as marked. Prove
ABFC -~ AADC

A triangular lot has sides with lengtas 130 ft., 140 ft., and
150 ft. as indicated in the figure. The length of the perpen-
dicular from a corner to the 140 ft. side is 120 ft. A fence
is to he erected perpendicular to the 140 ft. side so that the
area of the lot is equally divided. How far from A along AB
should this perpendicular be drawn?

hn A
3
N
v
L~ S

A tennis ball is served from a height of 7 ft. and just clears a
net 3 ft. high. If the ball is served from the baseline, which
is 39 ft. behind the net, and travels in a straight path, how far
fron the net does it hit the ground: i.e. find x ¢




Section II - | mm ‘”MLE

BEHAVIORAL OBJECTIVES:

By the completion of the prescribed course of study, you will be able
to:

10. Determine the trigonometric ratioes of an angle when that angle is a
part of:

a) a right triangle
b) an isosceles triangle

11. Determine the measure of the parts of a triangle when given a
trigonometric ratio of one angle of that triangle.

12. Determine the :rigonometric ratioes of 30°, 45°, and 60° witiout
the use of tablas.

13. Use the table of trigonometric ratioes to give the decimal form of
any of the trigonometric ratioes of any angl» and vice versa,

14. Determine the measure of the parts of a triang:r using the definition
of the trigonometric ratioes and the table of - igonometric ratioes.

RESOURCES II
I. Readings:
1. Hoise: # 10-# 12 pps. 353-355; # 13 - # 14 pps. 357-358

2. Jurgensen: # 10- # 12 pps. 293-295, 298 - 299; # 13 - # 14
p. 296, p. 303

3. Anderson: # 10 - # 12, pps. 623-627; # 13- # 14 pps. 630-633
4. Lewis: # 10 - # 14 pps. 650-662
5. Nichols: # 10, 11 pps. 240-242; # 12 p. 243; #13-#14 pps. 245-247

II. Problems:

1. Hoise: # 10 - # 12 pps, 355-356 exs. 1-14; # 13 - # 14 pps. 359-361 -
exs. 1-11, 15-18

2. Jurgensen: # 10- # 12 pps. 295-296 exs. 1-2, # 13 - # 14
pps. 296-297 exs. 1-10, 15-18, pps. 302-303 exs. 1-10, 19-
20’ po 304 exs. ]'7’ 9-]7

3. And:rson: #10 - #12 s # 13-4 14 pps. 634-035 exs. 1,
8-1

4. Lewis: # 10- # 14 pps. 655-657 exs. 1-7, pps. 657-658 exs.
1-5, pps. 662-665 exs. 1-7, pps. 665-666 exs. 1-10

Adichols. # 16, 11 p. 242 ex<. “~&; #12 p. 244 oxs. 1-5; # 13,
14 p. 245 exs. 1-2, pps. 248-243 exs. 1-23.
n

&
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SELF EVALUATION 1)

Determine the following trigonometric ratives from the given triangles:

H
b Hye . }
e ﬁ""’] s -_,,,./ ¢
by ;f,g; ,,¢::::.:“_._ = [ 7] [
7
A
a) sin (A d) tan 2D - g) tan :H
b) tan LE e) sin 4H h; cos LA
c) cos /6 f) cos LE i) sin 2

a) If sin ;X = 7 , then tan X =1
10
b) If 4ABC is an isosceles triangle with AB = BC = 16 and AC = 12,
then costA = ?

c) In APQR, PQ = 16, PR = 30 and sincP =.25. What is a APQR?

Answer the following without use of tables:

a) sin 30° = 2 b) tan 45° = 2 ¢) cos 60° = ?

Use the table of trigonometric ratioes to give the decimal form of:
a) sin 292 c) tan 898 e) tan 13°

b) cos 37 d) cos 50 f) sin 69°

Determine m,A to the nearest degree given that:

a) ‘tan.A = .625 c) sincA = 342 e) tan.A = 16.625

b) cos:A = 191 d) costA = .489 f) sintA = 770

a) Determine the measure of the smaller angle of a 7 - 24-~ 25 triangle
b) If coszA = .6, find tantA and s&néA.

InaMAO, MN = 18, M0 = 10 and m;4 = 73, What is the length of the
altitude to i10. What is aaMNO?

A side of a rhombus is 20 inches while one of its diagonals is 16
inches. What is the measure of the largest angle of the rhiombus?

What is the angle of elevation of the sun when a tree casts a shadow
that is twice as long as the tree?

A jet plane takes off from an airport and climbs steadily at an angle
of 8% until it reaches an altitude of 28,200 ft. wWhat is its ground
distance from the airport?

n
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If you have mastered the Behavioral Objectives, take your LAP Test. AMZQQ“r

Prove: a<= b2+ c2- 2bc cos ¢A 4

ADVANCED STUDY 11

Prove the following:
Given: AABC with LA acute

InaABC, CD is the altitude to AB, and AB = ¢
a) Show that the altitude h is given by the formula

h=c¢ -+ tan a® - tan b°
tan a¥ + tan bv

D) Comput2 h given that ¢ = 68, a = 35, and b = 45

To find the height of a mountain peak two points, A and B, were
located on a plain in 1ine with the peak and the angles of
elevation were measured from each point. The angle at A was
36° and the angle at B was 21°, The distance from A to B was
570 ft. How high is the peak above the level of the plain?

12
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RATIONALE

R recent innovation in the study of geometry was the introduction

of Coordinate Geometry. The development of this form of geometry was
.- a major break-through in mathematical thovght, and was first introduced
in the seventeenth century by Réne Descartes.

Coordinate Geometry points out the complete logical equivalence of
the familiar Euclidean Geometry with what you have previously studied in
algebra. Many of the concepts studied in the previous LAPs of this course
are necessary for the study of Coordinate Geometry. The number scale is
the most 6bvious of them all. The idea of plane separatfon, and the theory
of parallels to justify the rectangular network used for graphs are others.
Similarity is used in establishing the constant slope of a 1ine. The dis-
tance formula ¥s derived by the use of the Pythagorean Theorem. These
are a few of the concepts you must be familiar with in order to study
Coordinate Geometry. '

The remaining LAPS in this course are not necessarily dependent on
Coordinate Geometry. However, you will apply some of the concepts in
the study of the graph of a circle which is taken up in LAP 44, and the
use of characterization of Coordinate Geometry in LAP 45.

Generally speaking, you will find this LAP a good introduction to
your future work in Analytic Geometry.

Aruitoxt provided by Eic:
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Section 1 BEST WPI AVNMB[E

BEHAVIORAL OBJECTIVES:

By the completion of the prescribed course of study, you will be able to:
1. Given a coordinate system and a point or an ordered pair:

a) denote what ordered pair of real numbers corresponds to a given point.

b) denote what point corresponds to a given ordered pair of real numbers.

c deno:e the projection of any given point into the x-axis or into the
y-axis.

d) identify the quadrant or axis containing the point or ordered pair,

2. Given the coordinates of the vertices of a polygon and sufficient
12fbrm&tion pertaining to them, compute the area and perimeter of
the puiygon,

3. Given the coordinates of any two points in a particular line:

a) compute the slope of that line.
b) determine if the 1ine is horizontal, vertical or oblique.

4. Given the equatifon or sufficient information about the coordinates of
any two lines in a coordinate system, determine:

a) when the lines are parallel
b) when the lines are perpendicular

5. Given the corrdinates of any two points in a coordinate system,
compute the distance between them.

6. Given the corrdinates of thé vertices of a polygon and a statement to
be proved, use a cordinate system to verify such a statement.

7. uiven the coordinates of any two or more points in a coordinate system,
use the appropriate formula to:

a) name the coordinates of tne mid-point of the segment determined by
any two points.

b) find the coordinates of any required point between any two given
points.

Aruitoxt provided by Eic:
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t. eise: # 1 pps. 371373, # 2 pps. 378-380; # 3 pps. 383-386;
§ 4 pps. 389-341; # 5,6 pps. 392-394; # 7 pps. 396-399

2. Jurgensen: # 1 pps. 393 -397, 399-400; # 2__; # 3 ¥ps. 412-414;
# 4 pps. 415-417; # 5,6 pps. 404-405; # 7 pps. §10-41

3. Anderson: # 1 pps. 451-453, 455-457; # 2 pps. 451-453; # 3 pps. 459-463;
# 4 pps. 465-467; # 5, 6 pps. 470-471; # 7 pps. 472-474

4. Lewis: # 1 pps. 375-380; # 2__; # 3,4 pps. 393-403; # 5,6 pps. 382-
385; # 7 pps. 386-389

¢ 5. Nichols: # ) pps. 254-256; # 2 ; # 3 pps. 266-269; # 4 pps. 270-
- 272; # 5,6 pps. 259-261; # 7 p. 262

II. Problems:

1. Moise: # 1 pps. 374-376 Answer mentally exs. 1-9, work exs. 10-12,
14-15; # 2 p. 381 exs. 1-12; # 3 pps. 387-388 exs. 1-12, 14; # 4
283. 391-?9$3exs. 1-15; # 5,6 pps. 394-395 exs. 1-11; # 7 pps. 399-

exs. 1-13,

2. Jurgensen: # ! pps. 398-399 exs. 1-6, p. 401 exs. 1-10; # 2
# 3 p. 415 exs. 1-16; # 4 p. 418 exs. 1-10; # 5,6 pps. 405-408
exs. 1-10, 11, 13, 14, 16, 18, 19; # 7 pps. 411-412 exs. 1-8,

9, 11, 13, 14, 15, 17

3. Anderson: # 1 pps. 453-454 exs. 1-10, pps. 458-459 exs. 1-14; # 2
R pps. 453-454 exs. 1-10; # 3 pps. 464-465 exs. 1-15; # 4 pps. 467-469
exs. 1-14; # 5, 6 p. 471 exs. 1-20; # 7 p. 474 exs. 1-16

4. Lewis: # 1 pps. 380-382 exs. 1(a,d,g,j,m), 2 (a,c,e), 4, 5(a,c),
8, 11, 13; # 2 + # 3 pps. 403-404 exs. 1-7; # 4 pps. 403-405
exs. 7-18; # 5,5 pps. 390-391 exs. 1-6, 9(a), 22; # 7 pps. 390-391
exs. 7 (a,c,e,h) 8, 10, 12-14, 16, 19

5. Nichols: # 1 pps. 256-257 exs. 1-8; # 2 s # 3 pps. 269-270 exs.
1-5, 10; # 4 pps. 272-273 exs. 1-5; # 5,6 p. 261 exs. 1-8; # 7
pps. 262-263 exs. 1(a,c,e-k), 2 - 12

©

ERIC

Aruitoxt provided by Eic:



Q
ERIC

il

,Anss?.czyir_ | o
A
.- 1* zvaluation i ”% )

a) ¥nat name S gl.en to the prujection of the point (5,0) into the
y axis? : - '

b} State the number of the quadrant in which each of the following
_points ‘s located.

1. (3,3) 2. (6,-2) 3. (-2.8)

¢) What are the coordinates of a point on the x-axis if the distance
from the point to the y-axis is 4?

d) What is the y-coordinate of the point (7,-3)?

" e) What must be true of a point which does not lie in any quadrant?

£f) If s is a ne?ative number and r is a positive number, in what
quadrant will each of the following points lie:

1. (s,.7) 3. (-s,r) 5. (-s, -r)
2. (s, -r) 4, (r, s) 6. (-r, s)

Find the perimeter and area of a square with vertices (4,4), (-4,4)
(-4,-4), {(4,-4) (Do not use the distance formula).

Determine the slopes of the line segments between the following pairs
of points:

a. (0,0) and (5,3) c. (-2,2) and (3,-4)
b. (1,4) and (4,8) d. (-2,-3) and (-2,3)

If a square is to be placed with two of its sides along the x and y-axes,
what are the slopes of each of its diagonals?

If scalene *ABC is placed with AB along the x-axis which of the following
lines has no slope?

a, AB c) the altitude to AB
b) the median to AB d) the angle bisector of LC.

The vertices of a triangle are the points A(2,3), B(S5,-4), and C{1,8).
Find the siope of each side.

Answer the foilowing true or false:

a) If a segment is horizontal, then its slope is 0.

b) If a segment is vertical, then its slope is not defined.

¢) The slope of the x-axis is 0.

d) If a segment “rises" from left to right, its slope is positive,
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B G L, o, and b ere coplanar, with LT L, andt | L.

if tné slope of LI is %

a) the slope of L is

b) the slope of L3 is ‘ .

9. Given A(3,-2), B(-2,4), C(0,0), and D(a,6)
a) IFTD /I AB, a=2
b) IfFTD L AB, a =72

10. Four points A(3,6), B(8,2), C(5,9), and D(6,-1) taken in pairs
determine six segments. Which segments are parallel?

11. 2) What values of q will make the line containing points (q,3) and
(-2,1) parallel to the line through (5,q) and (1,0)?

b) What values of q will make the lines perpendicular?
12. a) Given: M(-6,-1), N(-1,2), and P(2,-3)
1) MN = 2 2) MP = ? 3) NP = ?
b) Which of the following would be true for aMNP:.
1) It is a scalene right a.
2) It is an isosceles right a.
3) It is an equilateral a.
4) It is not a right triangle.
13. The vertices of quadrilateral MNPQ are:
M(-a,-b), N(a,-b), P(a,b), Q(-a,b)
a) Mp = ? b) NP = ? c)NQ=1?

ERIC

Full Tt Provided by ERIC.



Self Evaluation I  (cont.)

14. The coordinates of the vertices of a trapezoid are (-2,3), (0,7), (3,7),
and (9,3). What is the length of themedianof the trapezoid? (The
m?gia:; of a trapezoid is the segment joining midpoints of its non-parallel
sides

15. One end point of & segment 1s (13,19). The midpoint of the segment
is (-9,30). Determine the x and y coordinates of the other endpoint.

16. What are the coordinates of the two points that trisect the segment
having end points (4,-2) and (13,3)?

If you have mastered the Behavioral Objectives, take your Progress Test.

ERIC
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a) Plot the following points on a three dimensional graphi

1. {1,0,-6) 4. (-2,6,-3)
2. (-4,2,0) 5. (5,~3,4)
3. (-:-z_.s) . 6. (3,7,-5)

b) Determine the distance between the following pairs of points:
1. (2 -6 3) and (-3 5 -2) 3. (3,2, -4) and (l -3 2)

¢) Prove th@t the triangle with vertices A(2,0,8).'B(8,-4,6)
and C(-4,-2,4) is isosceles.

d) Show that AABC 1s a right triangle if its vertices are A(2,4,1)
B(11,-8,1) and C(2,4,21).

e) If the vertices of quadrilateral ABCD are A(3,2,5), B(1,1,1),
c(4,0,3) , and D(6,1,7), show that the opposite sides of
quadrilateral ABCD are congruent.

f) Is the quadrilateral in part (e) a parallelogram? Explain.

g) Determine the coordinates of the midpoint of the diagonals of the
quadrilateral given in part (e).

h) Determine the coordinates of the two points which trisect the segment
with the endpoints (3,-6,9) and (-3,5,-7).

The vertices of AMNO are M(0,0), N(6,4), and 0(8,2).

a) 2§§grmine the coordinates of the points which trisect each median of

b) What conjecture can you make based on the points you detemined in
part (a)?



BEST copy AWAlLAgy
Section 11
BEHAVIORAL OBJECTIVES:

By the completion of the prescribed course of study, you will be able to:

8. Given any previously proved theorem involving polygons, demonstrate
such a proof using a coordinate system.

9. Given any linear equation or inequality, draw or identify its graph
on a coordinate plane. :

10. Given a line and the coordinates of any two points, or a slope and the
. coordinates of any one point, urite an equation of the line.

a) in point - slope form
b) in slope intercept form
c) in the formAx + By + C = 0
11, Given any form of an equation of a line:
a) identify the slope
b) determine the coordinates of any two points of the 1ine.
¢) determine the y-intercept .

ERk(I

Aruitoxt provided by Eic:
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Anwzﬂﬁhp
Fecources Ll :
I. Readings:
1. Moise: # 8 pps. 402-404; # 9 pps. 406-408; # 10,11 pps. 410-414

2. Jurgensen: # 8 pps. 437-440, 452-453; # 9 pps. 402-403; # 10,1
pps. 419-422, 424-425

3. Anderson: # 8 pps. 475-477; # 9 pps. 479-482; #10, 11 pps. 484-487
_ 4, Lewis: # 8 pps. 423-424; # 9 pps. 425-433; # 10, 11 pps. 414-118
- §. Nichols: # 8 pps. 263-265, 273-275; # 9 - # 11 pps. 404-408

II; Problems:

1. Moise: # 8 pps. 405-406 exs. 1-8, 10; # 9 pps. 408-410 exs. 1-10;
# 10, 11 pps. 414-416 exs. 1-10

2. Jurgensen: # 8 pps. 441-442 exs. 1-8, 10, ppS. 453-454 exs. 1-6,
pps. 455-456 exs. 9-12; # 9 p. 404 exs. 1-20, p. 427 exs. 29-36;
# 10, 11 pps. 422-423 exs. 1-24, 26, 28, 30, p. 426 exs. 1-20.

3. Anderson: # 8 pps. 478-479 exs. 1-8, 11; # 9 p. 483 exs. 1-13,
15-165 # 10, 11 p. 487 exs. 1-9, 11, 12, 14

4. Lewis: # 8 pps. 424-425 exs. 1-13; # 9 pps. 433-434 exs. 1-4;
# 10, 11 pps. 418-419 exs. 1-6, 8-10, 13

5. Nichols: # 8 p. 265 exs. 1-6, p. 176 exs. 1-14; # 9 pps. 408-409
exs. 5, 11, 14, 15; # 10, 11 pps. 408-409 exs. 6-10, 13. :

ERIC

Full Tt Provided by ERIC.
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6.
.

ERIC

Full Tt Provided by ERIC.

-laﬁsr‘t> _
| 4y,
e Evaluasios o Lﬂ@qr

Use a -ocrdinate system <0 prove that the diagonals Of a square:

a} have =2qual lengths
b$ bisect each yiher

¢) are perpendicular to each cther
Sketch the grapn of the following:

a) x +4 =0
b) 3x +4y =0and X < 0

“¢) Sketch the intersection of the graphs of the following conditions:

1)x>-1 2)y>-6 3)xs5 4) y<2
Find linear equations of which the following lines are the graphs.
Express each equation in

a) slope intercept form
b) the form Ax + By + C =0

l} the line through (1,2) with slope 3
2) the line through (1,0) and (0,1

3) the line with slope 2 and y-intercept -4
4) the horizontal line through (-5.-3)

Write the equation of the 1ine through (6,-1) that is perpendicular
to the line 4y = 2x + 1.

If aAMNO has vertices M(6,-2), N(-2,6) and 0(2,10), what is the
coordinate of the intersection of ﬁﬂ'and the altitude to MN,

For each of the eguations below, determine the slope, the y-intercept
and give the coordinates of two points of the Iine:
a) 1 (y+3)=x-1 |

k)

b) y ~ 6 = 4{(x - 2)
c)x -y=3

If you have mastered the Behavioral Objectives, take your LAP Test.

10



-
-
L

Favarced Studv b
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Copy '%/Lgn

1. irove the foiiu. iny ws g the methuds of cuordinate geometry:
The feur diaqgonals of a rectarguiar sclid are congruent and
interzait it a cvwmmon midpeint.

2. In a three dimensivral coordinate system sketch a graph of the
following conditions.,

a) y=5 c)x=2and 2=3
: e) Ix| = 4
b) x = <2 d) y=landz=2
3. Sketch a graph of the following conditions:
a) y < Ixl c)lyl = Ixl
b) x = !yl d)Ixl + |yl =1

Given righg triangle ABC with right angle at A whose coordinates are
(-2,4). The hypotenuse BT goes through (1,-2) and has slope 1 .
what is a aABC? . g

a) In a three dimensional coordinate system 3x + 2y + 62 = 12 is the
equation of a plane which intersects each axis. What are the
cvordinates of the intercepts?

p) Write an equation of the plane determined by the three points
(}2.0.0)’ 0’4’0)’ aﬂd (0’0’-3)0

c) Zketch a three dimensional graph of the equation given in jart (a).

Given: tABC with vertices A(a,a!), B(b,b!) and C(c, ci)

Y
le B! 1
Such that 0 <a<c<band 0 <alch! <c¢ f\ c(c,e‘)
Prove: a AABC = %E(b‘ -cl) + b(c! - al) + c(al - b1] Afa,a)

2(s,8)

I M Jn#*x

0

Two lines l1 and 12 intersect at P and have respective equations
A x+B y+(C =0 A x+ +C =0
1 Y Cz > T2 Bz yri,
Prove that for eacn real number k,
(A x+8 y+C)+k(A x+8 y+C)=0
: 1 1 2 2 2

is an equation of a line through P.

11
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- CIRCLRA AND) SYUIERES

ot AU @ Wb o W

RATICHALS

" The terms "circle” snd “sphere® must be familiar to you. However,

" what will be new to you will be the study of comecn properiies ot circiol
aﬂ spheres relative to Lnternectmg lines and planes. You will state
and prove the fundamenial theorams on the intersection of line snd circle

with great precision. Mor the fundamental theorems on circles, there 1s

a corresponding section concerning aphcrea)

You will have to rely on your algebraic skilles to deal with degreoe

measure of circular arcs and related properties of angles, chords, secants

and tangents.

Finally, as an extension o: u previous IAP on Coordinate Geometry,
you will characterige a circle in lle coordinate plane with an equation.

Our universe is a collection of spheres. In the ago of interglodal
exploration, a basic knowledge of spheres and circles is a necessary
factor in better understanding of some mcat significant evente past
and future.



L m..‘nmn.cnpfnﬂwﬂkhsis ; B

BEHAVIORAL OBJECTIVLS:
By’the completion - - o~ = o e ey AT e abte g

1. Apbly the following derinye: v or t . oy b e o Ty @vaiigal 1Ny Pree
lationships nertaining ta 1ol ST

a) Definition of 3 SR I S S FOT O
2V 1 radius
3V draneter
4) concentric circles
5) a chord
6 ¢ cooant

-~ -b) *Theorem 44-
¢) Definition of a greét circle of a sphere

2. Apply the following definitions 21 toror-m: ir a proof or in evaluating re
lationships pertaining to targent 1hwe o a crrcle: ‘

a) Jefinition of 17 antericy of o Circle
2) exterior of 3 circle

b) Definition of 2 tangen! 4. . cirris

¢} *Thecrem 44-2 ani conver.e *ihe oy 8844
d) Definition of Pl dnbercanly Langent circles
¢)  uxteraddly tengent circles

3. Apply the tatlowing definitions, thoreira, and worul laries in a proof or in
evaluating relationship, pertaicing o povaendicalar sagments in a circle,
equidistant chords, and a Vine intercecting a circle;

a) * Theorems 44-4 and converse * [neoren d4-h
b) * Theorems 44-6 and *cora . bary 44-¢ 1

c) Definition of congruent «i:cles

d) * Theorem 44-7 and converse * [heoren, 44-5
e) *Theorem 44-9:  "The Line Circle Theorem”

4. Apply the following definitions and Lheorems in a proof or in evaluating re-
lationships pertaining to tangent pianes to spheres, a plane intersecting a
sphere and a chord of a sphere:

a) Definitions of 1) interior and exterior of a sphere
‘ S Z) a tangent, nlane to a sphere
1) a point of tangency
b) *Theorem 44-10 and convers.e * ‘hearom 44-11
c) *Theorem 44-12, *Theoren 4415, < Theoraw 1414

*_See appendix
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Readings:

. 10 MO!&&:: ""! f”')'.: ' .o - b . - ;)L" Voo ‘):i; - ‘] pps‘ 434-
437

2. Jurgensen: - 1 oppo. /- 0 v o, o, duB-3615 2 3 pps. 364, 372;

=4 p. 60

Anderson: ¢ 1 pps. S0 G005 = 2 pps. 03-504, 506-507, 510, 532-534; # 3
pps. 507-511; # 4 pps. H03-504, 513-515

Lewis: ¢ 1 pps, 450- 45,, 477-478; 0 pps. 467-472; # 3 pps. 460-462;
# 4 pps. . 478-4%0 S ] S . . Coee

Nichols: # 1 pps. 340-3403 - 7 pps. 348-3b1, 353-357; 7 3 pPps. 342-344,
3465 ¢ 4 pps. 358-362

Problems:

fo Moise: & 1 png. 423.42¢% eve, 1105 - 2 pns. 427-429 exs. =155 # 3 pps.
432-433 axs. 1-14; # A ups. 447- S,, pxq 1-12
¢. lurgensen: e L e b e, a- My p. b1 exs, 1-3, 103 # 2

Do B ©as. A, b L e de g s, ekl mas, 7-225 3 pps. 374-376 exs.
bety B, PA-7EL voA4 el AT exe ) LD

Arderson: = | gpo. B4 ey Ly g P £09 exs, 1- 6, pps. 511-512
exs. 1, 7=8, 1 =17 p. b3h nxe, dyd,-8; # 3 p. 510 exs. 7-15, pps. 511-513
XS, :.."6, i 14, 1416, Jomcgy 4 4 s 517-918 exs. 1-24

Lewiss o 1 pps, A50a060 esr Teid, po ABZ exs. led = P pps, 472-476
exs, V=20, p. 477 v, el 0 3 pras d03- 06 pes, 1-16, p. 466 exs. 1-9;
#4 p. 42 exs. 1-5

thchols: 1 pp.. 344-345 exy, T=0y # 2 pps. 365-352 eas. 1-14, p. 365
exs, 2=7; # 3 ppo, 345 exs, =10, pou. A87-248 exs. V=17, pps. 364-365
exs. 1«31 4 4 pps. 3i.9-361 eve. lag:



e L e s
1. Choose from Coiumt @ t-. LoD T e fescripiion Yo Lolumn A,
COLUMN A Lo Lok JMN_ 8
a) The set of all point. eqguiur tang i} 2 radius

from a given point, . .
2) a diameter

b) A circle having thé same center

and radius as a sphere. 3) a circle
. ¢} A chord containing the center of 4) a secant
¢ circle, ‘
R .5) . a sphere

d) A Yine inte}seétihg'é circle in

exactly two points, 6) great circle

o

e) A segment half as long as a diameter
of a circle.

2. 'Given the circle with cenier 0. *.tch each item in Column A with an ap-
propriate item from CLoluin t,

COLUMN A o LoLuMN B
a) DX i, @ redius

b) A8 | 2) a4 diameter
c) O _ 3) ¢ chord

d) EB _ ) : _- 4) a tangent
e) 8 : . 5) 1 secant

3. a) which of the following is not true of two tangent circles:
1) They must be coplanar.
2) They have a point in com.on,
3) They both intersect a line at the same point.
4) It is possible that their radii he unequal.
b) Two internally tangent circles have how many common tangent lines?
c) Two externally tangent circles have how many common tangent lines?

d) If two coplanar circles intersect in two points, then how many Common
tangent lines do they have?




7 Self

4,

Evaluation (cont.) BEST COPY. AVMMBLE

. e) IfPis in the ipterice o5 a -+ le oith cgetze A and radius 10, which of

the following 15 rot tr2.

1} P is in the prore v 1o
2) PA < 10

3) PA - 10

£) "How many common tanger-s t. 4 ¢'-cle are there frum a point in its extefior?

a) A chord of a circle with radius 20 has a length of 16, Find its distance
from the center,

b) . In the given figure circle P has radlus 8 and circle Q has radius 5., Find

“AB if the circles are tangent at X.

c) The distance of a poinz /o from the center of a circle of radius 9 is 18.

5.

A line throuygh A is tanqent to the circle at B. Find A3.

Answer the foliowing true or ralss:

“a) If two circles ere congrgent, ~ton tiey have congruent diemeters,

b) In congruent circles, chnrds «qurdisiant from the respective centers
are congruent. \

c) In a circle any radwud that intersects 3 chord is nerpendicylar to the
shord, : : _

‘d) If a chord of a circle s perds-aicular t» a radius. then it bisects the

radius.

@) In a-circle if chord (¢ i5 further tpam the center than chord C , then

6.

chord C is the longev cherd,

t) Every perr*nd1cular b1seator of a chord of a ci~cle conta1ns the center of
the circle.

For each item in Column A choose frow Calumn B 21l possibilities for the
intersection ot the sets given in the lire:



_Self Evaluation  fiwo. .‘ %' . .

corumn A Dot
a) ; line and « Li!;:. EI 3
b) »two distinct circle. ' M) i paint
¢) two distinct sphér@s £ IO RS FERAN
d) a plane and a sphere 4) 1 cirele
@) a line and a sphere 5) 2 circles

7. Compute the following: Twu spheres S and R intersect in a circle. The
plane of this circle is at a distance of 6 from the center of S and 4
from the center of R. If the radius of the circle is 3, what is the
radius of R and of §?

8. Prove the following:
Given: N L NB, My L0C

Mois the toanler of 1he - tedle

NC s OR, Lt -

Prove: MN = Mij

9, Prove the following:

(
Given: AB = AP = /i —
_ B : -
Prove: m ] » a2/ _ 4 \\‘ L

10. Prove the following: A is & chord of sphere S with center P and radius r
that does not contain the center. Prove AL - 2r, liraw a figure, list the
"given" and "to prove" and write a two column proof.

If you have mastered the Dehavioral Objectives, take your Progress Test.,
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Prove the following: [t 4, ., a5 . aie 4y  Areu ju im0t fieer piints,

then they are contained in or. virdle.

Given: Cl and C0 are two pulleys with radwny 22ip. and 8in. respectively.

If the distance between their centers is 50 in., what is the length of

~a belt wrapped around them? (Hint: Draw figuré)

In the figure P and Pl are the centers of spheres S and S1 . Aand B
‘ L LS
are two points of intersection of the two spheres. AB and PP! intersect

at Ml' EK is tangent to Sl at A,

a) Describe the intersection of spheres 5 and S
1

b} If the radius of § is 17 and PA = AR, find the radius of S and the

distance between the centers of the spheres,




BEHAVIORAL OBJECTIV(S.

5‘

By the completi.s of ‘& precsveded coursz of Sudy, vou will be able to:

Apply the followin: Jetinitions ~dc *heorews in a proot or in evaluating
relationships pertaining i avcs of circles: '

a) Definition of 1) venlrald dng!é

2V major art
3) minor arc
4} semicircle
5) degree measure of an arc

b) * Theorem 44-15: “Arc Addition Theorem"

Apply the following definitions, theorems and corollaries in a proof or in
evaluating relationships pertaining to inscribed angles and intercepted arcs,
and the measure of an inscribed angle:

a) Definition of 1} an inscribed angle in an arc
. 2) an angle intercepting an arc

b) * Theorem 44-16, * Coroilary 44 16.1 and * Corcllary 44-16.2
c) Definition of 3 quadrifateral

1) inscribed in a circle
2) circumscribed ahout a circle

Apply the following definiticns and theorems in a proof or in evaluating
relationships pertaining to congrueont arecs and congruent chords, and in-
tercepted arcs formed hy secants and tanuents:
a) Definition of congruunt ares
b) * Theorem 44-17 and Convers: ¢ Theoren, 43-18
c) * Theorem 44-19
Apply the following definitions and theorems in a proof or in evaluating re-
lationships pertaining to secant and tangent segments and the power of a point
with respect to a circle:
a) Definition of a tangent scyment
b) * Theorem 44-20
¢) Definition of a secant seqmwent
d) * Theorem 44-21 "The Power of a Point Theorem,"

* Theorem 44-22, and * Theorem 44-23

( * See Appendix)
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I. Readings:

T. Moise: # & .., d57uiai; - or o M2 s s T pps. 348-450; # 8 ppS.
453-456

2. Jurgenéen: £ 0 PPs. Sue b5 6 6 pps. 361, 372373, 376-379; 7 7 pps.
366-367, 369-372, 3, Lud-385, £ & pps. 38%-390

3. Anderson: # 5 pps. 518-521; 4 6 pps. 523-5255 # 7 pps. 527-529, 533-
534; # 8 pps. 537-540

N 4. Lewis: # 5 pps. 451-456, 459-460; # 6 pps. 482-487, 491-493; # 7 pps.
- - 487-489; # 8 pps. 498-502 - |

5. 'Nichols: % 5 pps. 369-372; # 6 pps. 377-380; # 7 pps. 373-375, 383-384,
387-388; # 8 pps. 390-391

I1I. Problems:

1., Moise: # 5 pps. 441-442 exs. 1-8; ¢ 6 pps. 446-448 exs. 1-17; # 7
Pps. 450-453 exs. =72, 25, 263 ¢ 8 pps. 457-461 exs. 1-26, 28, 31, 32

2. Jurgensen: # 5 pos. Jili-3,9 nxs. Iy &5 4-6, 11, 12, # 6 pps. 362-363
exs. 1-6, p, 3503 exs. 13-16, p. 3174 exs. 3-4, pps. 381-384 exs. 1-8,
24-26, 33-36; % 7 pps. 263-369 exs. 3, 9, 10, 17, 18, pps. 374-376
exs. 1, 2, 5-25, pps. 22383 exs. 9-23, 27-32, pps. 386-388 exs. 1-36;
#8 pps. 391-393 o, 10k '

3. Anderson: # 5 p. 522 exs, 1-9; # 6 pps. 525-526 exs. 1-18; # 7 pps. 530
531 exs. 1-20 pps. 536-537 exs. 5-7, 9-19; # 3 pps. 540-542 exs. }=17

4, lewis: # 5 pps. 455-357 axs. T-ih, pps. 459-4f0 exs, 1-14; #6 pps. 489-
490 exs. 1-2, p. 494 exs. 1, 5, 6, p. 495 exs.i0-11, p, 497 ex, 20, p. 498
exs, 1=5; # 7 pps. 689-691 exv. 1-i0; - R.pps. 507-505 exs. 1-13, pps. 505-
508 exs. 1-17

5. Nichols: # 5 pps. 372-373 exs. 1-12; # 6 pps. 380-382 exs. 1-25; # 7
pps. 375-376 exs. 1-13, pps. 385-387 exs. 1-14, pps. 388-389 exs. 1-14;
#8 pps. 392-394 exs. 1-21 -

A
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SELF SYMUNATION 1T wm? ‘w%

- Answer the fﬁi“lnwiﬂ{j Trae o oty

a) The midpoint of an ae¢ .. e o dat of ot wr anich bis6ts e arc.

R U TN reoy i 3:.: T eizaruee of the
central angle intercenting the save ~» *. p.

c) If the measure of a mader ot 1y ISl AR, ohon Lhe weasure of its core
responding minor arc i3 180-n,

d) An angle inscribed in a Semicircle is a right angle.

e) If inscribed quadrilateral ABCD has m :A equal to 3 times the measure

of LC, then the measure of A is 135.

£) If.an inscribed angle and a central angle of a circle intercept-the same

arc, then they are cengruent.
g) Two angles which are inscribed in congruent arcs are congruent.

h) If an angle intercents an arce, then the arc is in the interior of the
angle except for its end points. o o ' .

1) An acute angle would he inscrited tq a minor are,
J) A quadrilateral circumscritad about a circle nas each of its sides tangent
to the circle.

Answer the following iuestions aboul Lhe given Figure:

g\ l)/’ "“\\

In the figure m , DOR = INQ, m AC <70 and 0 is the center of the circle. Find
each of the following:

a) m DB

b) m LDOA d) m EAC
c) m B e



. - Self Evaluation .ic:mi,.} mmmﬂﬂ.ﬂm

3.

8.

d) LE intercepts what pair of arcs?

Use the figure given 10 1o novinus probies U0 match the Appropriate item
from Column A with (0w o D
COLUMN A : L QLUMN B
a) (A0D 'Y an inscribed angle
b) (DAB . | | | 2} a central angle
c) ﬁ? : 3) a major arc
- d) Tig? : : 4) a minor arc
e) B . | ' 5) a semicircle
£) AC

For the given figure ancwer the tollowing:

a) If m:A=25andm E-D\= 115, find m E
b) If mTD = 90, m FE>: 0, Find @ A ond m  BIE

c) If m iBCE = 15, and v GFD = 46, fipd m 7D

d) If m BE = 18, » £ = 32, find p .65

Answer the following about the given figure:
a) tABD is insCribed i which are?
b) :HBD intercepts which arc?

c) LHBD is inscribed in which arc?

Compute the following: 'Two tangent segments to a circle from an external
point determine a 70° angle. Find the measure of the two arcs intercepted by
the circle, '

. Prove the following: In a circle, if two arcs are congruent, then their

corresponding chords are equidistant from the center of the circle. Draw
a figure, 1ist the "given" and “to prove" and write a tws column proof.

For the given figure, EK is tangent to the circle at A,

a) If AB=5, DE =7, find BD

b) If BE = 4, DE = 12, BF = &, find CF
c) IfBC =18, DE =19, DF = 6, find BE
d) If AG = 4, AC = 12, GE = 3, find DG

e} If AC = 15, DG = 9 and GE = 4 find




: Self Evaluation {cont )

9.

1.

Prove the following:

Given: Circle C with cénter P mAB =m ﬁ, AR = D

Prove the following: R S D
_ oS AN
L3 * \ .
Given: P is the ceter of the ircte f'At"J\‘ \
i .
- . yl
PR b1sects}C at X A\‘ a3

¢ PQ bisects BC at v - \\\/'
Prove: RP L OF .

Prove: RK = BQ

Prove the following: 4 - )
£ K \\\

3 3 i = ,.- el e ”
Given: mAR = nBE ﬁ&? -
Prove: fAHK ~ BKF &

. - - .\-_,_.-

+ » “--» - a
Prove the following: HMN, NN, and () are tangent to circle C at' A, B, and D
respectively, Frove NA + 0D = % tyvaw a4 tinure, lisf the "given" and to
“"prove” and write a tun column peoor,

If you have mastered the Behavioral Objectives, take your Progress Test.

1
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S o ] ’ B : -
In the figue, v o7 3 i e o et AL and mo (K,
,.-'"""F'

In the figure, A is a diaveter and 0D 55 the tanyent at B, Prove that
AC * AG = AD - AW, A

»

U\
=/

i

.

9
"

e

One of the firsc tacts that a student of 2stronomy learns is that the
latitude of - penition on the e-vth is the same as the angle of Polaris

{the North Star) atove the hurizon observed trom that position. Show why
this is true by proviag *ne forlrwiag thoorem. The physical situation is
described by the folivcing omenligm:

NS ts the cartn's ax15. tiw Sird!e 13 4 meridian, € is the center, E is

the squater, i3 the olwervar, OF ic rhe horizon and m :POH -is the elevation
of Polaris, '

GIVen; fhe cirels with center @,
‘Radin: ff'l.ﬁi, OK 4L bangent at 0 “Iﬁ
oP RS

Prove: m OF = m _bOH ‘ ¢

Two noncongruent circles intersect 1n two points X and Y. A secant through
X intersects the larger circie at A and the smaller circle at B. A secant
through Y intersects the larger circle at £ and the smaller circle at D.
Prove that AC |! 2D .

On the bridge of a ship at sea, the captain asked the new, young officer
standing next to him to determine the distance tn the horizon., ihe officer .
took pencil and paper, and in a few moments came up with an answer. On the
paper he had written the fornula d = §_»$§ Show that this formula is a

i .
good approximation of the distance, in miles, to the horizon, if h is the
height, in feet of the observor above the water.
(Assume the radius of the earth to be 4,000 miles) [f the bridge was 88ft.
above the water, what was the distance to the horizon?

12



BEHAVIORA OBJECTIL .-

9.

I,

Section 11V

By the completi.~ v . .. . Lo

App]y the fO“.)w:n-_; [ L T TR FY R
taining to circlos 1o i .oy oot Llaal
a) *Theorem 344.721

b) *Theorem 44~25
€} *Theorem 44-26

(* See Appendix)

BESOAGREDS 1

Readings:

1. Moise: # 9 pps. d6i-d6h

2. Jurgensen: & 9 .o, jfi.dep

3. Anderson: ¢ 9 pun. a0l

&, tewis. @ 4 oppa. §3o-ady

5. Nichuls: 4 9 pps. A-442

Problems:

1. Moise: # 9 pps. 465-368 «axc . LY P S
2. Jurgensen:.'# 9 pps: 456458 oo, =30
3. Anderson: # 9 pps; 546-548 ¢, ., 121
4. Lewis: # 9 pps. 445-347 exs. 1-14

5

. Nichols: # S pps. 413-413 ex. 1-7

13
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a) On separate scon, dreo e oo 00 e sl 1escr1hed by each of the
following eqnatione:
1) x: +y - |- SRR SOt DR |
2) (x =~ 2} 4 s - 3 2 N N B L)

b) Give the radius of esch.af (e c:rc!és ot part (a).
¢) Give the coordinates of tne center of each circle of part (a).
d) "Is the point (3, »7) on the circle of part {(a) 4§ 1?
e) %s)the point {2,5) in the interior, exterior, or on the circle of part
a
a) Are the poirt - ", W7} and (-3, -1) on the graph of x* + y? = 47
Justify your ansecr,
b) write the equarsur of the circie with center (7,9) which 1s tangent to

a line 2 units abiove the . axis,

Given tnat A{-...'.') ard o
(e

Wy -12% sre tun paints, of the circle x2 + y¢ = 169,
detersine the d:sidnre fro.

Cthr center of the circle to AB.

Write th_ 2tAtion of coon ob e byt circles in the form
{x ~a)- + (y - b} = r

a) The circle with center (0,0} and radius 7,
b) The circle witn center {-7,0) and vadiue T, -

c) The circle cuncentric to the ¢ role witn cquation x7 + (y + 5)2 = 12 and
with radius 4,

d) The circle having the paints (,-7) and {6,6) as the endpoints of a diameter.

e) The circle with radius 4 that is targent to both of the lines x = 4 and
y = 4. |

If you have mastered the Rrohavicral Objectives, take your LAP Test,

14
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If A(s.‘?)’ P‘\ "}, : <ot PR { ' e ‘?l' ST ;ff',‘
a) What is the conter nf #h il ot tos then?
b) What is the radius of the _1ro 7

c) Write an equation for ti.c .'riic,

Given the circle whose equation ic x* + y* = 36. For what values of a is

the point (a, a + 4) in the intevior df"the circle?

Show that the two circios whose equations are x? + y2 = 16 and x +y -16x - 12y =0

are externallr Langent. khat are the coordinates of the point of tangency?

Given the circle whose cquation i¢ A+ y + lbx + 12y = 1262
a) Find the equativy of tne cirele aith radins 5, Which is internally

)

tangent- to as Giuon circle todg

Lad

\
).

b) Find the wquation of 1hey Codmom e ents,

Find the equat%on of the circle thch is &angent tn éll four of the circles
characterized by these tour equatinos,

a) x¢ + y< + i0x = 0

b) x* + y¥ =10k = 0

c) x2 4+ y>+ W0y =0

d)xzq.yz-‘{‘_y;o

15



Theoreas 44-1:
Theorem 44-2:
meom 44-3:
Theores 44-4:
Theorem 44-5:

Theorem 44-6:

LT

B CRIL LI RS
PALE SPINE N

TR R . CuRGLOARY T, ART POSTULATS

anati————~. [y L. P L T T P "

The antercection of a aphere with a plane through its
canter ‘s a circle with the same center and the sane radium.

A line perpendicular to a radius at its outer erd i®
tangent to the circle. _ . .
Bvery tangent 0 & circle is perpendicular to the radius
drawn to the point of contact.

The perpem_dicuiar from the center of a circle to a choxd
bisecte the choxd. |

fhe segment from tne center of a circle to the nid-point
of a chord is perpeudicular to the chord,

In the : 'sae sf e circle; the perpendicular bisector ot
a soui passes through the center.

Corollary 44-6.1: o :ircis .ontuins three collinear points.

| Theoras 44-7:

Theorem 44-8:
mmré 44-9:
Theores 44-10:
Theorem 44-11:

Theorem 44-12:

Theorem 44-13:

Theorem 44-14:

in the same circle or in congruent circles, chords equi-
distant from the center are congruant.

In the same -ircle oi: in eongruent circles, any two con- |
graent chords are equidistant firom the center.

If 2 line int.raects the interior of a cirele, then it
jntersects the circle in two and only two pointa.

A plane perreadicular to a radiua at ite outer uﬁ is
tangent to {i.e sphere.

Every iangent plane to a aphere is perpendicular to the
radius drewn (o the point of contact. .

I a plene intergects the interior of a sphere, then the
intersectior of the plene and the sphere is a oirele.

The center of this circle is the foot of the perpendicular
from the center of the sphere to the plane.

The perpendicular from thec center of a sphere to a choxd
bisects the clhiord.

Tne segmas irom the center of a sphere to the mid-point
of a chord .15 psopendicular to the choxd,

16
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Theorem 5~ .

RN Y S U
Theorem 38=16: The mewsuze 02 a4 inscrlnad siwie (9 ualf the measure Gf
ite nterceptel arce.

cordnnry'aa-lé.h Aur asie insorived 1n A semicircle ie a right angle,

Corollary 44-16,7: Every two anglén 1nscr15ed in the sale &re are oed=
gruent Again this ie ocbvious: they intercept the
AL AT T

Theorea ! | . Ir the sume rirsle ur in congruent circles, if two chorde
Are congrien’.. tnen 80 are the corresponding minor arcs.

Theorem 44-18: In the same -ir.le or in congruent circles, if two arca
are comurieni, then ac ere the corresponding choxds.

Theoram 24.12: ‘v ar aoe ¢ with its vertez om A circle, forsed by a
sezB0Y rhe utt A Tane et ray. The measure of the angle
10 'L e mems avw af wne intercepted arce

Theorem 34-20:. The two tan: a’ i manta to a circle from a polnt of tbhe
uxteriopr are ourruent r1d determine congruent angles
with iLhe swcment Troam the exterior point to the center.

[
Theorem 14-21: 3iven a <'pcle T, nud o point Q of iis exterior. Let l'o‘
' nhe @& 3e&ciaat Jane thruugh Q, intersecting C in pointe
Rand &; «n? ‘et 1, -e anotrner pecant line through Q,

tnteras. tinz ¢ in points U and 7. Then
GEeQs = QUeQ.

Theorem 34-22: Giver a wangmit Resment @ to a circle, and a seceant line
: theough @, intersecting the circle in points H and 8.

Tren
. . 2 .
QR+ G5 = e

Theorem 44-23: Let R a1 TU be chorda of ihe sume circle, intersecting
at Q. Then

QR + QS = Q' «(T.
Theorem 44.24: The graph n* ‘thé eqimfion
(x - l)2 - (y "b)z ==r2

17
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Theoren 44-2u: pv.i, L. 4% 13 U . .- . . e wta 10% of the form
R

B ' PN . - LR ,
* ¢y - N L SO N

Thoorem 44-26: The arpn of treo ejotinma
82+y£4£z‘+i’y+,’:,-1

R 18 (1) @ circle, (2) a point, or (3) the cupty set.

18
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In your previous units of work You were ﬁdt ﬁécessarily concerned
with the accuracy of your drawings of geometric figures. You merely

sketched the figure in such a manner it appeared to satisfy the given

with a higher degree of accuracy by means of a compass and straight-edge.
You will learn to characterize a set of points by a word description or
a sketch.. When the set of points is in the coordinate plane, you will
characterize it with a graph and an equation or tnequality. Thus, your
knowledge of equations of 1ines and circles from previous chapters will
be useful here. Characterizations of sets of points are used extensively
in coordinate geometry. The qraph of every equation is a characterization
of that set of points., We characterize a set by specifying a condition
which is satisfied by all elements of the set, but no other elements.

~ You will study the properties Qf.the various points of concurrency -
for a triangle as wéll as learning how to construci_them.' |

Besidés the aesthetic vélue of construction and characterization

much of this can be applied to the Study of polygons and coor&inate
geometry, - .

ERk(I

Aruitoxt provided by Eic:

_ . conditions. In this unit of work you will learn how to ¢dnstruct figureS"‘ -
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BEHAVIORAL OBJECTIVES:

1.

By the completion of the prescrifed course of study, you will be able to:
Given sufficient inforation about a set of points:
a) Sketch the set of points. - |
b) Characterize the set of points with a word description.
C) Name the geometric set these points represent.
Give sufficient information about a set of ppinté:_“

a; Graph the set of points in the coordinate plane.
b) Characterize the set of points with an equation or inequality.

Given sufricient information, evaluate relationships pertaining to the f0110w1ng£

a) The intersection of the perpendicular bisectors of the sides of a triangle
{circumcenter)

b) The intersection of the altitudes of a triangle (orthocenter)-

c) The intersection of the angle bisectors of a triangle (incenter)

~Given the centroid of a triangle and sufficient information pertaining to it:

'g; Find its distance from a vertex of the triangle.

Fi?d t?e distance between the centroid of a triangle and a side of the
triangle.

c; Find the length of a median of a triangle.

d) Find the coordinates of the centroid.
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‘ x.' | Readings: BEST COPY, ﬂvﬂmlf

1. Moise: # 1 pps. 476-47¢, # . pps. 479-850; 5 3 pps. 481-483, 485-487; 503 # 4
pps. 489-490 :

2. Jurgensen: # 1 pps. 425-827, 429-431; ¥ 2 pps. 450-351, 455-456; # 3___3

. #4 -

- 3. Anderson: # 1 s # 2 pps. 479-482; # 3 pps. 557-559, 562-564; # 4
ce-: . pps. 562-563 B .

S 2?‘”5'392‘# 1.pps. 434-837; # 2 pps. 425-433; # 3 pps. 536-537; # 4 pps. 277~
, o 8, o , g

5. Nichols: # 1 pps. 414-817; # 2 pps. 404-408, 420-421; # 3 pps. 423-428,
44p. 428

1§ Problems:

1. Moise: # 1 pps. 476-479 exs. 1-9, 11-15, 19, 21, 23, 24, 26; # 2 pps. 480-
481 e§s. 1-8; # 3 p. 464 exs, 2-9, pps. 487-488 exs. 1-8; # 4 pps. 490-491
exs. 1-6 A

2. Jurgensen: # 1 pps. 427-429 exs. 1-12, 15, 17, 18, 19, 23, p. 431 exs. 1,
2, 4, 6, 8, 10, p. 438 exs. 17-22; # 2 p. 451 exs. 1-12, pps. 456-457 exs.
1, 3, 6, 8, 9, 11, 13, 16, 23, pps. 483-484 exs. 1,4,5,7,8,9,11,13,16,18;
#3 s # 4

3, Anderson: # 1 ; # 2 ; # 3 p. 560 exs. 1-6, pps. 560-561 exs. 1,2,
4,7,12; # 4 p.”B6% exs. 1-3, p. 565 exs. 1-2, p. 566 exs. 9, 12, 13

- §. Lewis: # 1 pps. 437-440 exs. 1-3, 5-9, 11, p. 417 exs. 1-2, p. 418 exs. 4,
5, 8,9,11,12; # 2. p. 433 exs. 2-4; # 3 pps. 537-539 exs. A(1-12, 14),
- B(1,3,5,7,9,11); # 4 p. 392 exs. 19, 20 : .

5. Nichols: # 1 pps. 417-818 exs. 1-12; # 2 pps. 408-409, exs. 1-4, p. 422
exs. 1,2,4,6,7,12; # 3 p. 429 exs. 5,7,8,11, pps. 430-431, exs. 21, 23,
p. 432 ex. 3; # 4 p. 431 ex. 21, p. 432 ex. 3 B :

Aruitoxt provided by Eic:

ERIC | | 3
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Describe as preciseiy cu esnitle dhe fallcainyg sets:

a) The set of centers of ail circles in sva ‘e which have a given radius
r and pass through a gives =oint p.

b) The set of the midpoints of all chords 16 inches long of a circle 0 with
radius of 12 inches. _

c) The set of points at a given distance from a segment.

- d) The set of points in a plane equidistant from three non-collinear points.

e) The set of points equidistant from two intersecting planes.

f) The set of points which consist of the vertex angles of al] isosceles
trwangles ‘having AB as base.

Sketch the graphs of the to]]owlng

1

a) {{x,y) |x = 5} e) {{x,y) [x? + y2 = 16 and x = 2}
b) ({xay) |x +y = 2} £) (xey)| (x - 2)2 + y2<9)

¢) {{xy) ly =2} g) ((xy)]ix] »2}

d) {({x,y) |x =y and y = 3}

Sketch and describe with an equation the following sets:
a) The set of all points P(x,y) which are equidistant from A(3,2) and B(6,-2).

b) {he s%t of aill points in the coordinate plane at a distance of 3 from
‘"2.3 .

c) The set of all points greater than 5 units from the origin.
d) The set of all points at a distance 2 from the equation x = -1.

a) The point of concurrency of the altitudes of a triangle is the .

b) The point of concurrency of the medians of a triangle is the .

c) The can be a vertex of a triangle.

d) In a (n) the orthocenter coincides with the point of con-
currency of the perpendicular bisectors of its sides.

e) The is the center of the inscribed circle.

f) The is the center of the circumscribed circle.




SELF EVALUATION - (cont BEST copy RVAlLapy

5. Answer the following true or false:

6.

a) If the centroid, orthocenter, circwncenter and the incenter of a triangle
are all the saws peint the tiiarjle 4. ~mqtitateral. : '

b) The length of the radius of the crrcie inscribed in an equlateral triangle
s two-thirds of tke length of the altitude of the triangle.

¢) In a“right triangle theﬁdistance from the vertex of the right angle to
the point of intersecticn of the medians is one-third the length of the
hypotenuse. | |

d) Three lines are concurrent if they have one point of intersection.

e) A1l angle bisectors of a triangle intersect at a point called the
- orthocenter, - - - - - . e T -

f) The centroid of a triangle may be in the exterior of the triangle.

g) The area of a square inscribed in a circle with a radius measuring 4

inches is 32.
h) A circle tangent to each side of a triangle is called the 1nscribed circle.
i) The incenter of a triangle 1s equidistant from the vertices of the triangle.
i) The centroid of a triangle is equidistant from the sides of the triangle.

Given AABC, with medians AF, BG, and D intersecting at D as shown in the
figure. Complete the following statements:

a) If AF = 15, what is AD?
b) If GD = 3, what is 8D7
c) If AD = 18, what is DF?
d) If CD = 8, what is CF?

e) If C = (0,6), B = (4,0) and A = (-4,0), give the coordinates of D.
In NBC, BE is an altitude, and centroid Q is on median BF. If BQ = 8 and

EF = 5, what is BE?
p

4 &

/

SN
™
|
n
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8. Prove the followi.y.

Given: RP, TN, and TM are medians with RP = SN

Prove: QP = QN

If you have mastered the Behavioral Objectives, take your Progress Test.




MvancedlStus}y ‘I. o , mlmﬂ"m .

a) Make a sieleh ana deccring L7 A cucaton o et 4% atl pones
P(x,y) which are twice as far fvam (¥,0) a5 Hiom (z.0},
b) Sketch the follawing et tiw.si, = 1 7 x 2 5 ard 0 Sy S 41

c) Sketch the follewing set: |
{(y) | (=30 +y2 = 25 or (x +y)2 +y2 = 52)

“Given . PQR with vertices P(-6,0), Q(2,) and R{0,6).

~a) Find the distance between the centroid and the point of concurrency of

the perpendicular bisectors of the sides. -

b) Find.the coordinates of. the orthocenter and. the distance from the .
orthocenter to the centroid.

¢

The following instructions were found on an old map:

"Start from the crossing of King's koad and Queen's Road. Proceed due
north on King's Road and find a large pine tree and then a maple tree.
Return to the crossroads. Due west on Queen's Road there is an elm, and
due east on Queen's Road there is a spruce. One magical point is the
intersection of the eim-pine 1ine with the mapie-spruce line. The other
magical point is the intersection of the spruce-pine line with the elm-
maple line. The treasure lies where the line through the two magical
points meets Queen's Road." -

A search party found the elm 4 miles from the crossing, the spruce 2 miles
from the crossing and the pine 3 miles from the crossing, but could find

no trace of the maple. Nevertheless, thay were able to locate the treasure
from the instructions. Show how they could do this.

One membér of the party remarked on how fortunate they were to have found
the pine still standing. The leader laughed and said, "We didn't need the
pine tree." Show that he was right.

B
Prove the following:
Given: TN bisects AB at M, BY bisects TM at P m
Prove: AQ =2 . QC
A a ¢

Given any segment BC and line 1 parallel to BC. We shall give directions
for bisecting BC with only a straightedge. Choose any point Q@ in the half
plane H with edge 1. Draw BU intersecting 1 at A. Draw CQ fntersecting 1

at D. Draw BD and AT intersecting at P. Finally, draw 63 intersecting
BC at M. BT is now bisected.
a) Follow the above instructions to besect EC.

b) Prove that M is the midpoint of BC.
7
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By the comptetyar of 0 i ad G L s iy, viu will be able to:

5. Using a straiuhtedye and o compass. correctly:

-a) Copy a givea segment

b) Bisert a givon angle

¢) Copy a given angle

d) Copy a given triangte
6. Using a §trdigﬁtedge and'gompass, cafre;tiy;

a! Construct a line ravailol to gives Tine through a given external point.

b) Uivide 1 yrve: segient intn a specified number of congruent segments.

Loustruct the perpendicular bisector of a given segment,

[ &
~—

d) Construct a line perpendicular to a given line through a given point
on the line, ‘ '

e) Construct a line pervendicular to a jiven linc through a given external
point,

f) Construct an 1gle Of measure 15x wiere X is an element of the set
{’,2,3‘4,5969?,"‘.9,‘(” .

g) Construct a triaagle when given sufficient information by the S.S.S.,
SJAS. or A.S.A. method,

h) Construct a quadrilateral whan qiven sufficient information.
7. Using a straightedge and compass, corvertiy:
a) Construct the altitudas of a rriangle.
b) Construct the mediars ot a trianqle.
c) Construct the angle bisectos of a triangle.
d) Construct the perpendicular bisectors of the sides of a triangle,
e) Inscribe a circle in a triangle.

f) Circumscribe a circle about a triangle.
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Readings
Melse: & 5 g, 40t 0 L b nn, 418, 417-819
Jargenser: s o5 e L7 L 0 SR a0 7 ppu.413a

415, $17-41

Anderson: & & [y, snalta, Lt an., BI0-B72 hMLG76, # 7 PPS. 5?6~577
Lewis: # 5 pps. 539-541; 5 ¢ phs. 840037, 550-5545 ¢ 7 pps. 547-549A
Nighois: £ 5 pps. 97-9h, = 6 pps. 0398, 209-301, 361 # 7 pps. 362, 423-

Probloms .

Moice: # 5 p, 497 exs. 1-5,/, ¢ 6 pps. S00-50] exs. 1-12, 15; # 7 p. 504
98' : ‘

exs. 1.5, 8-1] | |

Jurgensen. ¢ 4 pps, 411412 exs. |, 4-6, 8, 9, 12, 13; p. 437 exs. 1-4,
P. A28 eas. 13-163 # 6 pps. 416-317 exs. 1-5, 11, 13, 19, p. 423 exs. 1-
Iy p. 437 exs. 5-B; 4 7 p. 416 exs. 21-25, p, 419 exs. 1-6, p. 420 exs, 1,
3,5,7,9,13,14,17, 19<21, 1 438 exs. 94~12

Andersin:  # & pus. 5A9-070 oxs. 1-4, 6,7,10,12; 4 6'pps. 573-674 exs. 1-
3, 5,8,10,12,18,18; « 7 p, 577 exs. 1.3, p. 577578 exs. 1-7

Lewis: # 5 p. 545 75, 23,855,949, * o ppy. 545.546 exs. 1,4,5,6,7,10,15,
17,18, pps. 554-L57 wys, 1.7, 9,13,14; 4 1 p. £16 exs. 12-14

Nichols: & 5 p. Y5 exs, 2-4; + 6 pps. 3)1-302 exs. 1,2,4,6,9,12,14; # 7
P. 352 exs. 2,8, pps. 429-331 exs. Y9,i0,2°,25



SELF EVALUATION 11 - gy Ay
1. Do each of thé‘foliuwing'consfrugtznns BUTOW 1 4 Straiqht edge and compasé:

a) Copy this seguent:

Ty
.r"‘l
J‘/‘f".
s
ﬁ -
- C e
b) Gony LA: ,,f/«\\\
A< g

¢) Bisect L 1 the figure below:

2. Copy this triangle using the A.%.A, methad,

.,
s,

3. Divide this segment into 3 congruent parts.

4. Construct a line parallel to line L through paint P,

10



 SELF EVALUATION (ot )
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5. Construct a line perpenditular to line i through point P:

6. Construct an isosceles right triangle:

7. Construct a 60° angle:

n
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8. Given a circle with cente. 0 and 4 point P on the ctrcle. Construct a
lTine tangent to the circle »t P,

9. Inscribe a circle in the triangle:

1f you have mastered the Behavioral Objectives, take your LAP Test.

12
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